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arator  33 

condensate  separator,  with  hydrate  re¬ 
moval  33 

decanter  freezeups  avoided  by  exhaust 
heat  9 

dewpoint  and  hydrate  formation  chart 
195 

hydrate  formation  controlled  by  ammonia 
10 

hydrate  prevention  requirements  for  au¬ 
tomated  systems  134 
necessity  for  automated  system  276 
plant  selection  variables  68 
properties  of  glycols  as  gas  desiccants  9 
regenerated  glycol  high-pressure  plant 
168  ' 

solid  desiccant  regenerator  with  reverse 
flow  9 

two-stage  glycol  dehydrator  unit  9 

DENSITY 

chart  calculations  for  simplified  method 
184 

DESULFURIZATION,  PETROLEUM 

alumina  and  nickel-alumina  catalysts 
173 

catalytic  hydrogenation  of  fractions  above 
diesel  range  174 

hydrogenation  refining,  with  cobalt-mo¬ 
lybdenum  catalyst  140 
hydrotreating  improves  cat  feedstocks 
173 

DIELECTRIC  CONSTANTS 

determination  for  cyanocetylene  and  t- 
butyl  iodide  16 

DIFFUSION 

apparatus,  hot  and  cold  surface  with  col¬ 
lection  means  96 

based  on  component's  solubility  in  poly¬ 
meric  membrane  184 


equations  for  calculation  of  coefficients 
242 

gases  in  porous  media  242 
helium  separation  from  natural  gas  185 
in  binary'  helium-nitrogen  and  carbon  di¬ 
oxide-nitrogen  systems  347 
in  laminar  boundary  layer  flow  267 
in  model  pores  of  varying  cross  section 
347 

methane  in  liquid  methane — n-heptane 
system  55 

molecular,  prediction  methods  for,  in 
gases  184 

“point  source”  technique,  binary  gases 
347 

separation,  gases  in  flow  fields  295 
thermal,  of  binary  gas  mixtures  to  500 
atm  153 

transport  in  hydrodynamic  boundary  lay¬ 
er  184 

DISTILLATION.  alto  Gat  Analytit 

analysis,  ternary  systems  60 
column  design  by  computer  153 
control  based  on  composition  262 
entrainment  in  bubble-cap  tower  design 
153 

of  sea  water  by  waste  heat  93 
packed  column  design,  graphical  solution 
153 

tray  calculations  by  volatility  method 
184 

DISTRIBUTION  SYSTEMS 

computation  improved  by  analyzing  com¬ 
puter  112 

computer  programs  and  data  for  flow 
studies  42 

construction  equipment  259 
crane  for  yard  service  334 
design  by  contributions  of  system  parts 
142 

desired  data  for  network  analyzer  use 
203 

estimate  of  future  costs  of  distribution 
142 

gas  company  joint  facility  for  network 
computation  175 

manual  of  company  operations  for  gas 
supply  interpretations  175 
marketing  campaign  in  Toronto  and 
Montreal  141 

modernization  in  S.  Calif.  Gas  Co.  42 
network  analysis  by  computer  175,  334 
New  York  area  supply  and  intercompany 
facilities  141 

Northern  Ontario  communities  get  gas 
by  Oct.  15  259 

Pacific  Lighting  Corp.  and  subsidiaries 
232 

records  for  maintenance  and  repair  334 
South  Wales  coke  oven  gas  grid  334 
supply  for  Pacific  Lighting  system  231 
ten-town  grid  at  Wolverhampton  334 
DRILLING.  S«e  also  Drilling,  Air;  Drill¬ 
ing,  Mud;  Offshoro  Oporations 
activities  in  Venezuelan  basins  67 
activity  in  1957  below  1956  28 


Anadarko  costs,  zones,  successes  132 
analysis  of  vibratory  drilling  process 
322 

balanced  mud  hydraulics  needed  322 
“big  eye”  jet  for  hole  deviation  193 
bit  footage  disappointing  at  .Lacq  323 
boom  activity  in  Rocky  Mountain  area 
189 

breakdown  of  wells  by  location  28 
cementing  at  high  temperatures  68 
charts  for  operating  characteristics  and 
records  132 

company-contractor  relations  12 
comparison  of  mechanical  vs.  electric 
drive  for  rigs  305 

continuation  of  increased  activity  in  rigs 
used  abroad  189 

contract  bidding  becomes  realistic  270 
contract  footage  building  methods  132; 
246 

contractor  survival  depends  on  cost  re¬ 
duction  163 

contractors’  test  pattern  benefits  industry 
273 

contractor’s  viewpoint  on  profits,  meth¬ 
ods  and  future  305 

cooperation  of  geologist  and  engineer 
improves  formation  evaluation  132 
deeper  trend  in  1957,  at  greater  cost  per 
foot  100 

deepest  for  air  drilling,  near  15,000  ft 
132 

design  of  modern  deep  outfits  193 
diamond  turbo-bits  322 
E.  Canadian  discoveries  meager  132 
economics  of  new  methods  not  depen¬ 
dent  on  power  input  alone  322 
eddy-current  brake  used  on  draw-works 
10 

electric-arc  ready  for  Russian  field  test 
66 

expect  25,000  ft  well  in  1958  30 

experimental,  with  salt  water  163 
exploratory  tests  total  14,707;  down  1466 
100 

finding  optimum  rate  to  reduce  cost  272 
four  methods  to  reduce  costs  163 
French  comparisons,  turbo  and  rotary 
273 

good  practice  pattern  includes  depth 
record  163 

half  of  U.S.  rigs  idle  159 
high-speed  all-hydraulic  rig  shows  prom¬ 
ise  163 

improved  discoveries  with  deep  wells 
100 

improved  hammer  type  tool  275 
improved  pipeless  electric  performance 
323 

improvement  expected  in  1958  activity 
63 

increase  in  petroleum  equipment  and 
services  221 

increased  rates,  joint  tests  29 
instrumentation  for  control  249 
jet  bit  application  in  Texas  and  Louisi¬ 
ana  305 


Louisiana  record  due  to  efficient  drilling 
practices  305 

mud-pumping  power  increasing  305 
new  light  portable  rig  132 
new  trailer-mounted  rig  193 
new  25,000-ft  hole  paces  equipment  mak¬ 
ers  273 

offshore  at  Abu  Dhabi  249 
operations  on  second  deepest  well  30 
operators  working  in  U.S.  and  Canada 
98 

overseas  success  due  to  special  bids  305 
Phillips  Pecos  record  casing  132 
Phillips  25,000-ft  well  a  record  273 
pipe  rotation  reduces  pressure  drop  102 
polymer  additions  to  clarify  drilling  fluid 
132 

possibility  of  50,000  ft  depth  102 
problems  and  future  of  contractor  189 
program  in  Wyoming  basins  220 
proper  engineering  permits  successful 
drilling  to  25,000  132 
radical  improvements  needed  in  equip¬ 
ment  222 

rate  affected  hydrostatic-formation  pres¬ 
sure  differential  30 

record-breaking  well  in  Caddo  County, 
Okla.  103 

reduced  pressure,  status  of  29 
repair  method  for  shorted  casings  163 
research  in  various  techniques  249 
rig  ownership  by  contractors  92.67% 
272 

roughneck  training  school  12 
Russian  tests  of  fire  drilling,  crew  train¬ 
ing  and  flooding  163 
Russian  wireline  electrodrill  163 
safety  and  profit  relations  30 
safety  of  crews  against  hydrogen  sulfide 
322 

saving  with  slim  casing  methods  305 
savings  with  slim-hole  249 
selection  of  rig  and  auxiliaries  272 
separate  capital  for  exploration  and  pro¬ 
duction  13 

simple  way  to  determine  weight  on  bit, 
rotary  speed  and  hydraulic  horsepower 
100 

simplified  hydraulic  rig  273 
starch  additives  for  fluids  249 
success  with  lightweight  drill  pipe  163 
test  wells  in  Pakistan  249 
turbine  drive,  reduced  weight,  for  hard 
formation  102 

turbo  and  regular  comparison  66 
turbodrill  experience  at  Herscher  222 
turbodrilling  technique  has  proved  itself 
249 

two  directional  wells  simultaneously  from 
single  rig  132 

well  costs  reduced  in  San  Juan  10 

DRILLING,  AIR 

carrying  capacity  for  removing  cuttings 
249 

considerable  savings  possible  30 
control  of  water  influx  by  foaming  agent 
321 


detergent  additions  combat  water  intru¬ 
sion  304 

experience  in  hard  rock,  air  and  mud 
132 

increase  penetration  by  aeration  9 
large  air  volume  gives  success  in  Atoka 
tests  102 

savings  offset  by  water  control  cost  164 
stearate  water  repellents  322 
treatments  for  water  shutoff  304 
volume  requirements  vs.  pressures  9 
with  foaming  agents  to  control  water  in¬ 
flux  164 
DRIUING,  MUD 

barite  high-density,  for  Mideast  223 
calcium  and  sodium  surfactants  practical 
in  shale  formations  164 
cyclone  removal  of  light  solids  cuts  cost 
of  barite  164 

high  pressures  increase  rate  30 
improved  gypsum  expands  field  of  use 
323 

improved  techniques  to  reduce  costs  322 
inverted  emulsion  for  saline  formations 
223 

large  economies  by  salvaging  mud  133 
low  pH  emulsions  in  Lake  Maracaibo 
103 

lubricating  additive,  saves  in  drilling  103 
new  muds  with  pressure  lubrication  66 
offshore  storage  in  barge  323 
oil-based,  cheaper  164 
properties,  clay  suspensions  323 
reclamation  reduced  drilling  costs  273 
surfactants  improve  drill  penetration  133 
DRYERS,  CLOTHES 

combination  washer-dryer  next  sales  lead¬ 
er  143 

combined  burner  and  control  assembly 
143 

gas  for  rapid  rotation  44 
gas  sales  gain  on  electric  44 
ignition  systems,  servicing  233 
lint  removal  from  recirculation  179 
overlying  condenser  in  preheating  air 
circuit  312 

sales  campaigns,  domestic  and  commer¬ 
cial  286 

DRYING 

baking  for  finishes  46 
gas-fired  flash  for  starch  46 
precision  treatment  of  coatings  46 
purging-gas  for  metallurgical  atmospheres 
205 

radiant  tube  enameling  furnace  47 
recycled  cleaned  hot  gas  removes  dried 
dust  to  furnace  188 
sectional  radiant  tube  printing  oven  233 
types  of  ovens  for  drying  coatings  80 
use  of  LPG  for  grain  and  farm  crops 
234 

DUST.  also  Air  Pollution 
commercial  types  of  equipment  and  their 
selection  180 

efficiency  of  removal,  three  types  of 
scnib^rs  326 


factors  in  equipment  design  134 
particle  deposition  from  sprays  326 
removal  from  flue  gas  by  scrubber  112 
removal  from  lines  by  blowdown  135 
review  of  processes  for  removal  253 
review  of  progress  68 
sampling  flue  gas  150 
sampling  in  gas  streams  121 
techniques  for  particulate  matter  by  filter 
205 

thermal  precipitation  equipment  182 

E 

ECONOMIC  ACTIVITY 

industrial  activity  low  point  reached  in 
April  158 

EDUCATION 

chemical  engineers  in  Russia  246 
economic  aspects  of  employee  know-how 
219 

economics  and  planning  in  refinery  con¬ 
struction  219 

four  API  schools  of  technology  319 
gas  industry-supported  program  at  IGT 
98 

industrial  support,  British  schools  270 
Socony  intensifies  Venezuelan  training 
program  191 

training  of  LPG  employees  99 
training  programs  in  refineries  62 
“utilities”  courses  needed  in  colleges  270 

ELECTRICITY 

annual  space  heating  compared  to  fuels 
192 

capital  needs,  power  industry  318 
installation  and  maintenance  of  equip¬ 
ment  236 

prediction  of  375  million  tons  coal  in¬ 
crease  for  electric  heating  221 
production  of,  by  solar,  wind,  tidal,  geo¬ 
thermic  and  thermal  energy  272 
productivity  of  electricity  declines  in 
manufacturing  operations  129 
REA  leads  sales  campaign  for  electric 
appliances  159 
thermopile  type  generator  222 
TV  A  represents  government-financed 
competition  161 

yardstick  (TVA)  status  in  serious  ques¬ 
tion  128 

ELECTRON  MICROSCOPY.  also  An- 
alytical  Intrumonts 

progress  in  technique  and  instrument 
150 

ELECTRONIC  ENERGY  STATES 

levels  in  hydrogen  fluoride,  hydrogen  io¬ 
dide,  water,  hydrogen  sulfide  and  am¬ 
monia  58 

of  oxygen  in  ozone  and  flames  58 
EMISSION  SPECTOGRAPHY 
automatic  data  reduction  150 
methods  for  metals  in  petroleum  ash  92 
new  apparatus  reviewed,  1956-7  150 

trace  elements  in  coal  ash  314 


ENERGY  SOURCES.  So*  also  Rosorvos 

borane  rocket  fuels  plant  in  progress  6 
Brazilian  oil  potential  hampered  161 
British  statistics,  1956  29 
Chinese  petroleum  30,000  bbl/day  in 
1957  29 

coal  in  space  program  272 
conference  on  petroleum,  nuclear,  solar 
and  shale  oil  future  304 
costs  permit  atom  to  compete  by  1980 
272 

domestic,  heat  storage  systems  101 
form  of  fuel  important  to  customer  272 
fossil  fuels,  and  relation  to  gas  supply 
100 

fuel  and  power  in  manufacturing  304 
fuel  demands  and  20-year  trends  in  West¬ 
ern  Europe  161 

gas  displacing  oil  in  U.S.  energy  supply 
161 

gas  position  in  1975  and  present  trends 
128 

heat-to-electririty  converter  65 
in  situ  steaming  tar  sands  with  well  pat¬ 
tern  14 

Italian  industry  uses  gas  for  power  source 

320 

nuclear  industrial  heat  awaiting  develop¬ 
ment  of  electric  power  reactors  65 
nuclear  power  needed  in  Europe  29 
processes  for  peak  load  gases  from  fluid 
fuels  161 

research  points  to  coal-based  synthetic 
high-Btu  gas  by  1970  128 
review  of  solar,  wind,  tidal,  geothermic 
and  marine  thermal  energy  272 
Russian  coal  and  fuel  technology  161 
solar-heated  residence,  competitive  de¬ 
signs  131 

thermocouple-type  generator  for  shutoff 

321 

training  engineers  for  future  technology 
66 

work  capacity  of  energy  storage  systems 
161 

ENGINES 

evaluation  of  combustion-air  conditioning 
307 

free  piston  developments  289 
tentative  draft,  SAE  test  code  for  diesels 
236 

Waar.  also  Lubrication 
detection  by  isotope-tagged  bearings  69 
engine  lubricant  field  study  23 
records  on  performance,  expenses  and 
repairs  106 
EQUILIBRIA 

apparatus  for  natural  gas  systems  to  800 
psi  187 

calculation  of  compositions  in  gas  reac¬ 
tions  153 

determining  PVT  relations  of  gases  17 
dynamic  PVT  measurement  to  100,000 
psi  17 

equilibrium  constants  for  cyclohexane 
156 


predicting  constants  for  hydrocarbons 
123 

vapor-liquid  flash  calculation  56 
vapor-liquid  of  ternary  system  17 

ETHANE 

-propane  mixtures,  oxidation  rate  347 
separation  by  propylene  oxide  solvent  39 

ETHYLENE 

air  in  ethylene  oxide  manufacturing  229 
and  other  hydrocarbons  separated  333 
continuous  oxygen  removal  283 
dynamic  growth  of  endproducts  332 
for  vinyl  chloride  production  230 
hydrolysis  on  catalysts  19 
improved  yield  by  preheated  cycle  gas 
39 

kinetics  of  pyrolysis  reactions  309 
new  oxidation  plant,  Wyandotte  256 
oxygen-induced  polymerization  of  ethy¬ 
lene  200 

production  by  two-stage  cracking  333 
production,  uses  and  capacity  39 
purification  for  cold  polymerization  202 
quenched  gas  separated  by  compression 
39 

reaction  with  methylene  58 
solubility  in  methanol  299 
storage  and  distribution  design  and  costs 
228 

storage  economics  and  reserve  supply 
255 

structure,  from  infrared  spectra  214 
sulfides,  ultraviolet  spectra  73 
tetracyanoethylene  complexes,  spectrosco¬ 
py  214 

tetracyanoethylene,  preparation  214 
yield  from  autothermic  cracking  39 

EXPLORATION.  alto  Foreign  Activ¬ 
ities 

Alaska,  drilling  in  south  323 
Alaska,  28  active  companies  221 
Alberta,  refraction  seismography  success¬ 
ful  250 

Alberta,  Swan  Hills,  successful  wells 
250 

American  groups  enter  Sahara  activities 
62 

Appalachian  folding,  history  10 
Arkansas,  air  or  gas  drilling  66 
Arkansas  Valley,  new  activity  164 
Black  Mesa,  Arizona,  next  area  273 
Boonesville  Bend  field,  continued  activity 
164 

Burke  County,  N.  D.,  drilling  enlarges 
trend  66 

by  seismology,  problems  of  diffraction 
and  anisotropy  104 
Cerro  de  Pasco  Corp.,  for  its  own  fuel 
103 

challenged  by  nature  in  favorable  areas 
103 

Chunking,  prime  discovery  to  be  devel¬ 
oped  131 

correlation  of  analyses,  oil  field  waters 
273 

costs  force  geophysical  contractors  to 


raise  fees  190 

depth  predictions  using  dip  migration  30 
description  of  three  major  basins  130 
Fort  Nelson,  B.  C.,  four  new  strikes  133 
Four  Corners  development,  review  10 
Frio-Vicksburgh,  activities  at  reduced 
scale  164 

gas: oil  discovery  ratio  increasing  223 
improved  methods  needed  for  economical 
discovery  of  reserves  63 
integrating  old  seismic  records  with  new 

103 

Kansas-Oklahoma,  fivefold  activity  in¬ 
crease  1 26 

Kentucky  has  potential  223 

Lorac  for  offshore  surveying  accuracy 

104 

Louisiana,  stable  continuation  164 
Lower  Frio,  well  data  outline  potential 
165 

Lucero  Basin,  New  Mexico,  being  leased 
323 

magnetic  recorder  improves  seismic  re¬ 
sults  104 

McAlester  basin,  Okla.,  discoveries  133 
Negev,  Israel,  program  30 
new  concepts  deemphasize  structure  10 
new  type  fields  productive  30 
New  York,  Oriskany  pools  active  223 
Oklahoma,  deep  discoveries  103 
Oklahoma,  deep  Ordovician  wildcat  273 
Oklahoma,  four  active  basins  223 
Oklahoma  Wilcox,  deeper  searches  de¬ 
fined  223 

Peace  River,  successes  and  potential  246 
Peruvian  Maranon  Basin,  in  jungle  con¬ 
ditions  102 

pool  maps,  principle  U.S.  oil  and  gas 
areas  100 

Queen  Charlotte  Islands,  geology  250 
review  and  predictions  30 
Sahara,  increased  estimate  to  1.4  billion 
bbl  101 

San  Juan,  new  discoveries  223 
seismograph  for  stratigraphic  traps  104 
sonic  frequencies  replace  explosives  103 
Texas  coastal,  successful  deep  drilling 
165 

unavoidable  losses  in  dry  holes  162 
velocity  logs  in  correlation  273 
Venezuela,  increased  activity  192 
Venezuela,  migration  study  193 
Wilcox  Trend,  prospects  good  323 
world  boom  since  war  250 
Wyoming  prospects,  non-anticline  traps 
193 

Zarzaitine,  new  field  130 

F 

FEDERAL  POWER  COMMISSION 

alternative  regulation  if  Harris  bill  does 
not  pass  Congress  61 
aspects  of  regulatory  problems  302 
government,  legal  and  technical  problems 
in  supplying  Canadian  gas  to  U.S.  98 
Hussey  succeeds  Digby  on  FPC  218 
Memphis  decision  hampers  new  rates  27 


Memphis  decision  worries  industry  on 
rate  increases  245 

possibility  of  permission  under  Section  5 
97 

rate-making  procedure  302 
regulation  is  workable  only  if  industry 
practices  and  economics  recognized 
218 

reinterpretation  of  sections  of  Natural 
Gas  Act  97 

reorganization,  based  on  experience  158 
second  regulation  protects  against  ex¬ 
tremes  158 

FISCHER-TROPSCH.  See  alto  Synthesis 
Gat 

effect  of  temperature  on  product  compo¬ 
sition  280 

improved  carbon  monoxide  conversion 
by  increased  pressure  175 
kinetic  data  on  nitrided  iron  281 
nitrided  iron  catalysts  13 
polymers  from  carbon  monoxide  and  hy¬ 
drogen  by  phosphomolybdic  process 
112 

yields  with  sintered  iron  catalysts  37 

FLAME  RESEARCH.  See  alto  Burners; 
Furnaces;  Ignition;  individual  gat 
components 

air-methane  and  -butane  inflammability 
233 

analysis  based  on  oxidation-reduction  of 
burned  gas  145 

blowoff  stability,  effect  of  added  active 
gases  286 

burner  flashback,  hydrogen  and  propane 

336 

burning  velocity  by  bomb  technique  337 
clean  oxidation  of  hydrocarbons  45 
density  ratio  in  gas  detonations  311 
flame  reactions  of  methyl  nitrite  144 
flow  field  in  a  Bunsen  flame  260 
gaseous  detonation  at  Whitney  4 
high-resolution  infrared,  on  hydrogen  and 
oxygen  337 

high-temperature,  in  shock  tube  heating 
122 

hot  gas  sampling  79 
hydrogen  atoms  in  burnt  gases  206 
hydrogen-bromine  reaction:  kinetics, 
thermodynamics  and  transport  144 
hydroxyl  and  oxygen  in  flame  gases  336 
hydroxyl  in  shock  wave  combustion  337 
hydroxyl  radical  in  hydrogen-air  reaction 

337 

ignition  of  methane-nitric  oxide  mixtures 
143 

initial  oxygen  attack  in  paraffins  45 
ion  formation  mechanism  45 
ionization  in  flame  gases  114 
laminar  front  composition  and  flow  field 
45 

mixing  effect  in  rocket  combustion  260 
model,  reacting  gas  mixtures  114 
oscillation  of  diffusion  flames,  laminar 
flow  311 

oscillation  of  expanding  premixtures  79 


oxygen  atom  concentration  in  lean 
flames  79 

pentaborane  burning  velocities  45 
performance,  physical  limitations  114 
polycyclic  hydrocarbons  in  carbon  for¬ 
mation  336 

prediction  of  methane-oxygen-diluent 
burning  velocities  206 
pressures  in  turbulent  burning  233 
products,  propane  cool-flame  oxidation 
234 

propagation  limits  and  composition  45 
radiating  flames  in  turbine  combustion 
206 

radiation  intensity  in  laminar  and  tur¬ 
bulent  flames  177 
reactions  other  than  oxidation  144 
sonic  vibration  boosts  heat  transfer  287 
speeds  by  nozzle  burner  methods  234 
stability  in  vortex  flow,  propane-air  79 
stabilizer  using  180°  jet  4 
studies  of  densities  in  shock  and  detona¬ 
tion  waves  177 

symposium  on  industrial  applications  4 
temperature  measurement  techniques  144 
temperatures,  cyanogen-oxygen  205 
theoretical  flame  temperatures  in  furn¬ 
aces  45 

tracer  study,  carbon  formation  44 
transition  from  slow  burning  to  detona¬ 
tion  in  gaseous  explosives  311 
velocities  in  flat-flame  burner  4 
vertical  reactor  for  separating  early 
stages  287 

wrinkled  laminar  wave  concept  of  turbu¬ 
lent  burning  206 

FLUID  FLOW 

adiabatic,  with  gas-to-wall  exchange  348 
analogies  on  heat,  mass  and  momentum 
transfer  348 

applications  of  velocity  flow  meters  180 
boundary  layers  with  swirling  flow  184 
by  cooling  rate  of  kata  thermometer  50 
by  pressure  distribution  in  porous  media 
93 

cesium  tracers  in  liquid  pipelines  188 
drag  unit  in  turbulence  research  295 
effect  of  pulsation  on  mercury  recorders 
295 

equations  in  diabatic  subsonic  348 
field  test  data  on  16  large-diameter  pipe¬ 
lines  184 

high-speed  gases,  computer  20 
high-temperature,  pipe  fittings  295 
in  entrapment  of  gas  on  rough  surface 
123 

in  microporous  solids  123 
in  transport  of  suspensoids  348 
K-factors  for  pressure  drop  in  fittings 
184 

measurement  with  fixed  radius  of  rotat¬ 
ing  mass  86 

mixing  in  beds  of  packed  solids  242 
mixing  of  fluids  in  pipe  flow  123 
motion  of  suspended  particles  in  a  fluid 
21 

nomographs  for  frictional  pressure  losses 


in  commercial  pipe  123 
oscillations  in  gas  column  277 
prediction  by  computed  parametric 
graphs  348 

pulsation  silencer  for  gas  streams  329 
review,  fluidization  in  multiphase  fluid 
fields  123 

space-time  velocity  correlations  in  turbu¬ 
lent  flow  3 1 6 
straightening  valves  48 
theoretical  research  on  types  of  flow  55 
trial  and  error  method  for  determining 
pipe  diameter  277 
turbine-type  flowmeter  295 
turbulence  by  hot-wire  anemometer  349 
two-phase,  flow  heads  from  experimental 
data  295 

two-phase,  importance  in  gathering  lines 
214 

two-phase,  in  gathering  lines  95 
two-phase,  in  rough  tubes  95 
unsteady-state  flow,  gas  in  long  pipelines 
197 

velocity  and  temperature  profiles,  turbu¬ 
lent  flow  153 

velocity  derivation  for  turbulent  field 
242 

velocity  measurement  by  electrolytic 
methods  348 

wall  effects  in  shock  tube  267 
wall  proximity  effect,  drops  in  liquids 
242 

FLUIDIZATION 

drying  of  solids  264 
in  cocurrent  countergravity  flow  267 
mechanisms  in  bubble  beds  56 
minimum  fluidizing  velocities  for  stable 
coal  beds  154 

study  of  heat  transfer  in  liquid-solid  beds 
349 

FOREIGN  ACTIVITIES 

Argentina,  to  begin  development  drilling 
319 

Argentina,  invites  drilling  contracts  220 
Australia,  commercial  oil  production 
centered  in  West  319 
Australia,  gas  industry  growth  245 
Borden  report  asks  federal  regulation 
and  licensed  imports  and  exports  303 
Brussels  Exposition,  gas  supply  319 
Canada  drilling  activity,  Ontario  and 
Quebec  25 1 

'  Canada,  first  urea  plant  256 
Canada,  refinery  construction  251 
Canada,  U.S.  companies  compete  for  gas 
270 

Canada,  western,  23.6  trillion  CF  reserve 
303 

Czechoslovakia,  fuel  congress  319 
England,  Wolverhampton,  ten-town  grid 
334 

Europe,  progress  in  gas  refrigerators  235 
France,  advances  in  chemicals,  1956-61 
219 

France,  southern,  reformed  gas  from  re¬ 
finery  gas,  257 


Italy,  technical  advances  and  economics 
269 

Japan,  rapid  growth  of  LPG  sales  in  five 
years  246 

Lacq  (France),  development  and  pro¬ 
duct  recovery  27 1 

Latin  America,  major  expansion  of  re¬ 
fineries  221 

Mexico,  chemical  and  fuel  industry  218 
OEEC,  16  countries,  production,  trans¬ 
portation  and  utilization  status  since 
1956  269 

Ontario,  pipeline  welding,  final  83  miles 
254 

Red  China,  oil  boom  319 
Russia,  pipeline  network  for  Siberia, 
Soviet  Asia  329 

Russia,  production  goal  29  billion  CF/ 
day  by  1973  302 

Russia,  use  of  rolled,  prefabricated  tank 
walls  330 

Sui-Multan  (Pakistan),  line  operation 
starts  270 

Syria,  Nasser  nullifies  concessions  302 
West  Germany,  petroleum  refining  capa¬ 
city  to  double  257 

FRACTIONATION.  See  also  Air;  Distil¬ 
lation;  Liquefaction 

controls  for  gas-liquids  fractionators  168 
design  and  construction  of  Kittel  plates 
349 

developments  in  absorber  and  fraction¬ 
ator  tray  design  84 
gauze  packing  for  columns  242 
orifice  coefficients,  low  Re  341 
perforated  plate  performance  296 
perforated  tray  design,  assimilation  of 
data  84 

production  by  ethane  pyrolysis  109 
versatile  pilot  and  lab  column  341 

FRACTURING 

by  high  frequency  explosive  shock 
waves  165 

calculation  of  optimum  treatment  165 
costs  cut  using  fresh  water  193 
evaluation  of  fluids  31 
improved  results  in  Ohio  Clinton  165 
pays  off  in  Texas’  Strawn  323 
prevention  of  grain  embedment  250 
sand  packing  to  control  unconsolidated 
strata  165 
FUEL  CELLS 

coal  or  gas  burning  anode  with  mem¬ 
brane  of  alkaline  ceramic  131 
improved  model  uses  impure  hydrogen 
and  oxygen  192 

latest  developments  in  ethane-air,  hydro¬ 
gen-oxygen  cells  304 
low-temperature,  oxygen-hydrogen  type 
100 

review,  development  and  future  promise 
100 

FURNACES.  So*  also  Burnors;  Industrial 
Hoating 

annealing,  gas-electric  continuous  strip 
260 


billet  heating,  for  forging  46 
continuous  billet  (copper)  heating  287 
continuous  glass-frit  melting  46 
continuous  metal  melting  340 
conveyor  type  with  sectional  control  206 
elements  of  automatic  control  234 
forging,  for  scale-free  product  46 
high  temperature,  for  metal  treatment 
337 

high  temperature,  prepared  atmosphere 
for  metals  261 

improved  practice  with  gas-atomized  li¬ 
quid  fuels  144 

industrial  walking-beam  type  261 
melting,  baking  and  heating  in  foundry 
46 

metal  melting  and  treating,  air/gas  ra¬ 
tio  design  146 

natural  gas-oil  burners  improve  open 
hearth  177 

performance  rating  in  continuous  process¬ 
ing  206 

preheating  chamber  for  continuous  strip 
262 

rapid  heating  with  gas  46 
recirculating,  design  rules  337 
zoned  annealing  with  roller  hearth  287 

G 

GAS  ANALYSIS 

alcohol  in  air  by  decolorization  of  di¬ 
chromate  93 

combustible  detection  elements  S3 
methods  reviewed  since  1950  ISO 
review,  8-year  advances  in  methods  240 
sampling  procedure  for  dust  26S 

GAS  HOLDERS 

construction  and  welding  inspection  70 
German  high-pressure  spherical  329 
maintenance,  2SS  holders  of  Wales  Gas 
Board  3S 

repair  procedure  on  old  tank  70 
GAS  INDUSTRY  EXPANSION 
A.G.A.  predictions  of  growth  to  1970 
157 

Canadian  mileage  drops  in  1958  269 
coal-based  fuel  economy  retards  cheaper 
gas  prices  131 

construction  and  expansion,  postwar,  at 
Dusseldorf  157 

construction  budget  over  $2  billion  in 
1958  97 

distribution  expenditures  1958-70  217 
domestic  gas  markets  in  Britain  157 
extension  and  replacement  of  distribution 
gets  increased  budgets  189 
for  British  gas,  in  light  of  shortage,  cost 
and  raw  materials  97 
FPC  report  on  pipeline  purchases,  1953- 
56  1 

French  gas  prospects  in  EEC  157 
future  needs:  consolidation  of  business 
units  and  efforts  270 
gas  industry  ranks  eighth,  based  on  reve¬ 
nue  and  investment  61 
gas  utility  company  executives  discuss 
current  and  future  programs  301 


growth  problems  of  British  gas  industry 
301 

growth  rate  not  favorable  compared  to 
gross  national  product  97 
hold  commercial  cooking  market  by  ex¬ 
pert  servicing  62 

improved  load  factor  indirect  benefit  of 
air  conditioning  load  62 
increased  supply  and  consumption.  Fed¬ 
eral  Germany  26 

Italian  technical  advances  and  economics 
269 

leaders  predict  1958  growth  26 
LPG  production  20  billion  gal/yr  by 
1975  301 

more  construction  needed  by  1962  269 
Peace  River  successes  and  potential  246 
peak  production  of  10,082  billion  CF  in 
1956  1 

price  competition  with  coal  1 
rapid  growth  of  LPG  sales  in  Japan  246 
record  increases  in  U.S.  26 
replacement  cost  of  gas  by  nuclear  energy 
157 

service  costs  compared  with  electricity 
61 

steady  growth  in  Australia  245 
ten-year-old  industry  optimistic  130 
GAS  INDUSTRY  MANAGEMENT 
appraisal  of  producing  properties  by  aver¬ 
age  annual  rate  of  return  217 
average  cost  of  refinery  99 
Canadian  gas  exports  await  energy  study 
report  25 

civil  engineering  advances  applied  in  de¬ 
sign  62 

company  experience  in  control  of  pipe 
inventories  217 

competitive  position  worsened  by  infla¬ 
tion  269 

complete  all-gas  kitchens  a  natural  mar¬ 
ket  245 

computers  aid  study  of  operating  super¬ 
vision  25 

control  of  construction  achieved  by  good 
planning  157 

cost  estimation  based  on  properties, 
processing  and  yield  1()6 
costs  of  gas  and  electric  service  25 
development  and  control  of  preventive 
maintenance  158 
developments  in  British  industry 
quality  158 

education  and  experience  in  advance¬ 
ment  of  management  personnel  158 
engineering  evaluations  as  basis  for 
investment  217 

establishing  correct  selling  price  for 
survival  245 

estimating  gas  company  income  by 
meter  use  formulas  158 
estimation  of  firm  industrial  revenues 
based  on  population  density  269 
European  production,  transportation 
and  utilization  269 
eventual  compulsory  arbitration  in 
union-utility  differences  99 


expansion  of  production  and  exploration 
in  Russia  25 

fall  in  Scotch  domestic  sales  offset  by 
rise  in  commercial  and  industrial  217 
Florida  market  has  sure  supply  26 
FPC  authorizations,  1958  pipelines  317 
future  service  in  information  on  regula¬ 
tion,  and  pipeline-distribution  coopera¬ 
tion  99 

gas  appliance  manufacturers  must  in¬ 
crease  allocation  for  research  301 
heavy  pipeline  construction  in  1959  317 
housing  utility  comparison  of  cost  28 
improved  practices  and  techniques  to 
reduce  production  and  costs  217 
leasing  fees  1957,  for  federal  lands  317 
nationalized  French  organization  269 
new  contracts  show  higher  gas  field 
process  217 

operational  research  by  multidiscipline 
team  158 

overproduction  initiated  by  Suez  crisis 
still  felt  126 

production,  facilities  to  maintain  supply 
27 

progress  and  problems  in  Britain  157 
prosperity  aided  by  technical  assistance 
to  neighbors  245 
punched  card  billing  27 
recommended  practice  for  systems 
engineering  157 

right-of-way  representative  must  keep 
pipeline  sold  127 

study  of  operating  public  utility  bonds 
301 

su^ested  standby  capacity  301 
unrestricted  wellhead  gas  prices  more 
effective  relief  than  oil  import  reduc¬ 
tion  125 

utility  defense  against  unfair  action  99 
utility  executives’  compensation  302 
work  study  applied  to  gas  operation  158 
GAS  TURBINES.  Sm  alto  Comprottort 
application  growing  in  industrial 
processing  84 
applications  in  refinery  22 
applications  in  refining  and  petro¬ 
chemicals  47 

development  of  smaller  units  144 
drive  for  six  new  pumping  stations  on 
tapline  114 

expanded  application  of  smaller  units 
177 

for  chemical  plant  drives  50 
medium  power,  operating  experience 
114 

GASIFICATION.  So*  alto  Coal;  Coal 
Gat;  Oil  Gat;  Wator  Gat 

ash  discharge  lock  for  pressure  generator 
175 

auxiliary  processes  for  gas  treating  200 
British  work  in  coal  and  oil  processes  6 
by  CX)  conversion  reaction,  effect  of  fuel 
and  temperature  109 
by  steam  from  heat  recovery  from 
turbine  284 


by  thermal  processing,  and  commercial 
results  of  various  methods  110 
carbon  monoxide  by  coal  suspension 
with  steam  and  oxygen  140 
carbon  oxidation  by  steam  and  COj 
138 

continuous,  of  methanol  and  distillate 
for  peak  gas  8 

first  Lurgi  plant  for  Scotland  98 
graphite-C02  reactions  vs.  bulk  density 
109 

high-output  oxygen  plant,  Morwell, 
Austr^ia  138 

high-temperature  oxygen  reaction  140 
Koppers-Totzek  plant  for  coal  and  oil  7 
Lurgi  commercial,  of  Pennsylvania 
anthracite  281 

pilot  plant,  anthracite  and  coke  281 
old  and  new  methods  332 
reaction  kinetics,  coke  in  fluid  beds  280 
recycling  carbon  dust  from  product  gas 
203 

research  points  to  coal-based  synthetic 
high-Btu  gas  by  1970  128 
review  of  principles  and  modern  practice 
200 

review  of  recent  coal  gasification 
technology  173 

review  of  techniques,  complete  gasifica¬ 
tion  of  coal  110 

subbituminous  coal,  in  water-gas  tests 
173 

synthesis  gas  from  hydrocarbon  feeds 
173 

tests  of  Gas  Integrale  plant  6 
thermally  balanced  gasification  by 
hydrogenation  of  char  200 
with  ash  as  heat  carrier  303 

GASOLINE 

Canadian  recovery  capacity  to  double  in 
two  years  168 

decline  in  motor  fuel  use  a  serious 
problem  134 

processing  review  on  design,  selection, 
construction  and  operation  168 
vapor  recovery  cuts  storage  losses  2SS 

GENERATORS 

gas  cooler  pipes  built  into  generator  well 
175 

high  pressure,  sector-channelled  wall  86 
GEOLOGY.  Sm  also  Exploration 
accurate  gravity  clues  from  geologic 
naodels  305 

aerial  color  photography  for  surface 
structures  103 
Canada,  western  250 
Colombia,  two  major  sources  29 
Frio,  complex  structures  good  prospects 
165 

interpretation  avoids  “dry”  areas  323 
Kansas,  cretaceous,  favorable  structures 
103 

Peru,  coastal,  plateau  and  Amazon 
basins  103 

photography,  quantitative  aid  in  ex¬ 
ploration  104 


salt  dome  limit  at  Mississippi  offshore 
indicated  eastward  study  of  other 
strata  165 

salt  domes,  new  ideas  324 
sedimentary  geochemical  correlation 
250 

Trinidad,  fault  effects  in  oil  fields  165 
truncated  traps  important  in  Permian 
274 

value  of  subsurface  mapping  223 
Williston  basin,  Madison  group  324 

GRAPHITE 

equipment  costs,  major  types,  for 
estimating  88 

GRINDING 

dryer-pulverizer  combination  290 
fluid  high-velocity  collision  process  264 

H 

HALOGENS 

amperometic  method  on  combustion 
products  54 

combustion  method,  chlorine  and 
bromine  14 

in  crude  coal  products,  extraction 
methods  345 

rapid  automatic  combustion,  in  organics 
266 

HEAT  CAPACITY 

bond  strengths  and  sublimation  by 
electron  impact  153 
data  on  nickel  and  cobalt  oxides  187 
helium  cryostat  device  240 
ratios  for  five  hydrocarbons  123 
HEAT  EXCHANGERS.  Sm  also  Hoat 
Transfar 

air-cooled  finned  tubes,  design  data 
341 

computation  charts,  tubeside  coefficients 
289 

design  of  finned  tube  types  20,  49 
economics  of  carbon  monoxide  boiler  in 
refinery  209 

equations  for  optimum  design  296 
extended  surface,  effective  vs.  true 
coefficient  312 

gas-fired,  diphenyl  oxide  medium  49 
inspection  and  maintenance  341 
nested,  arcuate  tube  heater  for  cross 
flow  86 

performance  predicted  by  electric 
analog  296 

rating  system  for  commercial  49 
specifications  designed  to  enable  com¬ 
parisons  208 

spray  chamber  for  direct  water  heating 
116 

HEAT  OF  COMBUSTION 
alkane  thiol  isomers  185 
HEAT  PUMP.  Sm  abo  Haatort,  Spaca 
electric  competition  severe  221 
HEAT  TRANSFER.  Sm  oIm  Haat  Ex- 
changara 

analog  for  transient  heat  flow  296 


application  in  transducer  for  automation 
313 

at  surfaces  heated  by  buried  pipes  57 
between  fluidized  beds  and  boundary 
surfaces  154 

by  radiant  cooling,  nonmetallic  materials 
95 

calculation,  in  furnace  atmospheres 
115,  155 

charts  for  inside  coefficients,  petroleum 
214 

coefficients,  fluidized  beds  to  cooling 
tubes  296 

effect  of  finishes  of  hot  surfaces  on 
radiation  154 

electroconvection  effect  in  gases  296 
equations  derived  for  boundary  layer 
conditions  316 

for  beds  of  spherical  and  irregular 
particles  56 

for  various  pipe  roughness  and  flows 

154 

from  horizontal  cylinders  to  turbulent 
air  316 

from  spheres  to  turbulent  air  296 
from  superheated  vapors  and  condens¬ 
ing  film  surface  155 
gas  flame  to  water-cooled  tube  316 
gas,  high  rate  in  shock  tubes  243 
geometric  factors  for  calculating  solid- 
to-solid  radiation  95 
hot-wire  to  air,  effect  of  vibration  316 
in  gas-phase  chemical  reactions  155 
in  laminar  boundary  layer  by  injected 
gas  56 

in  laminar  boundary  layers  349 
in  nonuniform  reaction  gases  243 
in  pipe,  entrance  and  full  flow  350 
in  random-packed  beds  of  geometrically 
shaped  particles  154 
in  two-phase  flow,  from  experimental 
data  295 

lag  in  hot-wire  anemometers  350 
local  rates  by  radial  temperature  profile 
in  wall  154 

mechanisms  in  water-to-plate  convection 

155 

of  flames  in  furnaces  349 
particle  to  air,  in  packed  beds  154 
research  in  missile  and  reactor  tech¬ 
nology  154 

shock  tube  for  rapid  heating  and  cool¬ 
ing  of  gases  188 

sphere  with  laminar  and  turbulent 
boundaries  to  Mach  4  296 
study  of  fluidized  liquid-solid  beds  349 
surfaces  of  nonuniform  temperature 
349 

theory  and  application  for  radiant 
heating  115 

unsteady  state,  gaseous  laminar  flow 
297 

unsteady  state  in  fixed  packed  beds  56 
wall-to-bed  in  spouted,  fluidized  and 
packed  beds  56 

with  biphenyl  and  polymers  185 


HEAT  TREATING 

advantages  of  gas  in  aluminum  treating 
114 

atmospheres  for  sheet  annealing  288 
atmospheres  in  powder  sintering  337 
carbon  dioxide  atmospheres  for 
magnesium  234 

carburizing  and  nitriding  treatments  234 
carburizing  atmospheres  337 
carburizing  equipment  287 
centralized  gas  installation  287 
controls  to  prevent  overheating  80 
Duradiant  austempering  furnace  234 
furnace  fixtures  for  multiple  charges 
234 

furnace  for  drill  pipe  235 
furnace  heat  uniformity  by  burner 
location  234 

gas  fuel  and  atmosphere  287 
high-temperature  for  steel  hardening 
114 

master  heating  and  tempering  cycle 
curves  206 

of  steel,  atmospheres  and  furnaces  79 
program-controlled  heating  furnace  287 
salt  bath  type,  for  aluminum  parts  261 
spheroidizing  process  toughens  car 
wheels  80 

total  automation  in  ball-bearing  furnace 
206 

wheel  rim  conveyor  in  radiant  furnace 
46 

wrought  aluminum  “solution"  heating 
206 

zoned  annealing  furnace  with  roller 
hearth  287 

HEATERS.  Sm  also  Heat  Pump;  Solar 
Enorgy 

Space 

A.G.A.  program  for  gas  heating-cooling 
178 

automatic  control,  multiple  tenant 
buildings  46 

British  small-pipe  central  heating  46 
calculation  of  radiant  surface  losses  207 
central  heating  systems  in  Russia  178 
certified  heating  campaign  by  dealers  2 
control  system  for  radiation  339 
controls  and  circuits  for  LPG  261 
conversion  burner  adjustments  2 
costs  for  cooling-heating  favor  heat  pump 
80 

effect  of  altitude  in  hot  water  system 
81 

electric  heating  to  balance  summer 
cooling  demands  178 
equipment  sales  drop  off  in  1957  61 
factors  in  selection  288 
factors  leading  to  burner  oscillation  in 
residential  gas  furnaces  115 
factors  relating  to  human  comfort  339 
hnned-tube  radiators,  specifications  2 
for  British  Air  Terminal  81 
forced  draft  wall  furnace  46 
fuel  oil  properties  and  tests  339 
gas-fired,  Brussels  Palace  of  Arts  339 
improved  baffled  wall  heater  340 


improved  oil  burner  to  compete  with  gas 
207 

improved  school  efficiency  115 
industry  plans  improved  fuels,  burners 
and  distribution  207 
infrared  application  339 
large  Chicago  project  on  oil  heat  221 
LPG  heating  survey  178 
new  customers  raise  total  residential  to 
17.9  million  and  62.5  saturation  125 
new  national  association  for  oil  heating 
219 

oil  heat  industry  tries  to  improve  oil  and 
burners  178 

overhead  radiation,  estimation  207 
plan  to  certify  oil  heat  installations  219 
problem  session  on  gas  heating  178 
pulsations  in  single-port  gas  units  339 
pulse-jet  air  heater  208 
radiant  gas  burner  applications  145 
review  of  service  problems  339 
roof  installation,  Chicago  Sun-Times  46 
sales  statistic,  central  heating  plants  45 
service  required  on  prefab  home  heating 
145 

small  commercial  consumers  offer  a 
potential  market  for  gas  81 
solar  heat  inflow  influenced  by  window 
awnings  145 

trend  to  heavy  forced-air  types  338 
universal  control  panel  339 

Water 

A.G.A.  standards  useful  in  sales  com¬ 
petition  with  electric  126 
automatic,  for  rug  cleaning  plant  145 
cathodic  protection  by  polarization  212 
commercial  rental  program  successful  2 
common-heated,  two-temperature  storage 
83 

compact,  finned  tube-coil  236 
controls  and  circuits  for  LPG  261 
corrugated  axial  baffled  flue  262 
for  factories  and  shops  82 
gas-fired,  annular  water  shell  boiler  179 
relief  valves  339 
rental  of  commercial  heaters  47 
HELIUM 

applications  and  quality  required  in  in¬ 
dustrial  uses  80 
enthalphy  data  155 
proposed  new  separating  plants  306 
separation  from  natural  gas  in  diffusion 
185 

structural  difference  between  helium  and 
Group  O  gases  187 
HIGH  PRESSURE 
apparatus  for  mineral  study  20 
general  and  optical  techniques  262 
safety  for  laboratory  personnel  20 
safety  in  lab  equipment  20 
safety  in  small  scale  reactor  work  20 
HYDROCARBONS.  See  alto  individual 
hydrocarbon  compounds 
absorption  spectra  of  crystal  pyrene  185 
absorption  spectrum,  crystal  anthracene 
185 


alkenes,  hyperconjugation  equations  267 
analysis  of  branched  and  unbranched 
saturated,  from  graph  of  properties 
90 

aromatics  in  170°-180’’C  fraction  315 
C-5  binaries  with  acetone-water,  vola¬ 
tility  55 

condensed  polycyclic,  preparation  95 
critical  temperatures  and  pressures  350 
cyclobutane  and  butane  rings,  ultraviolet 
absorption  spectra  94 
cyclopentadiene  by  dehydrogenation- 
cyclization  155 

cyclopolymerization  catalyst  284 
decomposition  of,  pyrolytic  and  catalytic 
280 

dielectric  strength  and  molecular  struc¬ 
ture  214 

diolefin  reactions  to  form  ethers  300 
free  radicals  in  gas  phase  350 
high-energy  fuels  201 
hydride  ion  reactions  in  gases  350 
ionic  reactions  in  methane  mixtures  350 
Mollier  charts  and  isentropic  exponents 
243 

paraffins,  self-diffusion  coefficients  297 
polymers  from  carbon  monoxide  and 
hydrogen  by  phosphomolybdic  process 
112 

rectification  by  refrigeration  cycle  33 
solidified,  compression  and  density  124 
summary  of  API  petroleum  composition 
research  150 

unsaturation  by  hydrogenation  315 
HYDROGASIFICATION 
of  hydrocarbon  vapor  by  high- 
temperature  reaction  333 
noncatalytic  oil-fuel  plant  256 
HYDROGEN 

adsorption  by  metallic  surfaces  241 
and  deuterium,  diffusion  in  steel  215 
and  deuterium,  systems  with  palladium 
58 

automatic  macrocombustion  apparatus 
89 

by  reforming  refinery  gas  281 
carboned  molybdenum  oxide  as 
adsorbent  112 

catalytic  conversion  of  ortho  to  para  in 
liquid  hydrogen  185 
determination,  protection  of  micro¬ 
samples  212 

determination,  rapid  mass  53 
deuterium  mixtures,  distillation 
properties  332 
diffusion  in  steel  215 
effect  of  nitrogen  on  determination  345 
electrochemical  production,  effect  of 
catalysts  93 

electrolytic  evolution  and  heat  of 
adsorption  243 
errors  in  Liebig  method  345 
hydroxyl  in  shock-wave  combustion  337 
hydroxyl  radical  in  hydrogen-air 
reaction  337 

increased  availability  from  oil  reforming 
40 


infrared  absorption  under  pressure  S7 
iron  ore-carbon  reaction  138 
isotopes,  low-temperature  process  215 
liquid,  ortho  to  para  conversion  by  iron 
catalyst  ISS 

production  by  continuous  cat  cracking 
of  natural  gas  39 

reduced  state  correlation  for  thermal 
conductivity  299 

separation  of  ortho  from  para  185 
with  propane  as  cause  of  burner  flash¬ 
back  336 

HYDROGEN  CYANIDE 

removal  by  ferrous  sulfide  bed  196 
removal  from  hydrogen  sulfide  by 
hydrolysis  39 

selective  removal  with  aldehydes  327 
separation  from  ammonia  with  aldehydes 
327 

HYDROGEN  SULFIDE 

causes  of  hydrogen  sulfide  evolution 
306 

controlled  concentration  in  test  gas  345 
heterogeneous  phase  equilibria  243 
recovery  by  mixing  with  sulfide  of  alkali 
or  alkaline  earth  metal  310 
solubility  in  methanol  299 
stress  cracking  of  steel  210 

Ramovol  from  Gat 

advantages  of  hot  potassium  carbonate 
process  168 

bacterial  reducing  catalyst  for  control 
225 

by  ammonia-water  wash  225 
by  arsenic-soda  in  rotary  absorbers  134 
by  fluidized  amine  impregnated  solids 
33 

by  hot  carbonate,  from  high-pressure 
gas  327 

by  hot  fluidized  iron  oxide  225 
by  oxidation  in  hot  contact  bed  276 
comparison  of  amine,  sponge  and  hot 
carbonate  253 

continuous  process  at  Leer,  Germany 
33 

corrosion  minimized  in  amine  treater 
68 

design  factors,  amine,  iron  sponge  and 
hot  carbonate  processes  168 
experience  with  two-exposure  oxide 
operation  168 

fluidized  hot  iron  oxide  process  276 
from  high  carbon  dioxide  gases  of 
underground  gasification  139 
from  35%  hydrogen  sulfide  gas  276 
gas  gathering  system,  Okotoks,  Alta. 
253 

hot  carbonate  process,  economics  and 
corrosion  253 

hot  potash-amine  reduces  cost  68 
improved  packing  of  Lux  mass  by 
screening  196 

McMahon,  B.  C.,  gas  treating  plant  195 
mechanized  oxide  handling  34 
new  two-way  process  307 
removal  by  activated  carbon  196 


review  of  processes  253 
selective  absorption  in  carbonate  solution 
169 

solid  alkaline  earth  hydroxide  process 
253 

steam  jet  evacuator  removes  polymers 
196 

Townsend  glycol  scrubbing  process  327 
two-stage  scrubbing  of  hydrogen  276 
vacuum  carbonate,  steam  economy  226 
world's  largest  (100  million  CF/day) 
plant  327 
HYDROGENATION 
acetylene,  on  nickel  pumice  281 
benzene  vapor  on  film  nickel  40 
cracking  and  reforming  residual  oils  28 1 
ethylene  on  nickel  surface  40 
heats  of,  for  substituted  ethylene  110 
of  acetylenes,  heats  of  93 
of  coal  to  gases  at  800°C  7 
organic  sulfides;  method  too  drastic  281 
reactions  of  pure  paraffins  and  cyclic 
hydrocarbons  7 

residua  cracking  in  hydrogen-donor 
diluents  201 

review  of  recent  work  281 

I 

INCINERATORS 

design  of  domestic  gas-fired  units  and 
performance  144 

manufacturers  of  smokeless,  odorless 
types  80 

INDUSTRIAL  HEATING 

applications  of  gas  fuel  207 
applications  of  gas  in  Britain  119 
atmospheres  for  sheet  annealing  288 
automatic  gas  brazing  machine  and 
expander  144 

basic  factors  for  radiant  design  144 
biscuit-baking  gas  equipment  261 
by  continuous  copper  billet  287 
by  gas-fueled  heat  treating  furnaces  80 
coffee  roasting  plant  145 
commercial  uses,  gas  infrared  5 
continuous  brass  annealing  5 
control  of  continuous  strip  methods  207 
convection  batch  297 
efficiency  and  economy  of  gas  fuels  338 
fluidized  drying  of  solids  264 
gas-air  high-pressure  torch  80 
gas  and  oil  fuel  in  glass  manufacture 
178 

gas-fired  for  drying  of  coatings  115 
gas-fired  kilns  in  malting  process  178 
gas  fuel  uses  in  foundry  5 
gas  heat  for  reconditioning  steel  drums 
114 

gas  heat  in  metals  forging  178 
gas  in  manufacturing.  North  Carolina 
261,  288 

gas  is  competitive  with  proper  equip¬ 
ment  311 

glass  furnaces,  performance  tests  5 
groMdh  of  gas  use  in  ceramic  industry 
178 

heat  control  in  resin  cooling  338 


improved  furnace  practice  with  gas- 
atomized  liquid  fuels  144 
in  food  can  finishing  261 
infrared  generator  5 
interpretation  of  potential  and 
resistivity  on  rocks  324 
meaning  of  efficiency  in  appliances  179 
ovens  for  low-temperature  heating,  tray 
type  115 

plasma  torch  for  20,0(X)°F  207 
radiant  for  resin  kettles  5 
recent  British  installations  288 
reheating  furnace  with  atmosphere  pro¬ 
tection  80 

tunnel  burners  for  furnace  4 

INERT  GAS 

atmospheres  for  powdered  metal 
sintering  234 

INFRARED  SPECTROSCOPY.  Sm  alto 
Analytical  Instruments 

chemisorption  on  metals  242 
comprehensive  review  since  1954  150 

direct  control  closed  loop  plant  processes 
213 

identifying  reclaimed  oil  54 
improved,  optical  null  instrument  54 
microsampling  method  292 
pressure  modulation  in  distinguishing 
weak  bands  315 
review  of  method  14 
transmission  through  pipes  243 
INHIBITORS.  See  alto  Corrosion 
amine-based,  for  well-brine  resistance 
182 

control  of  filiform  corrosion  in  alkanol- 
amine  systems  182 

floating  organic,  reduce  interior  surface 
corrosion  on  wetted  areas  88 
hydrogen  fluoride  in  nitric  acid  cor¬ 
rosion  23 

laboratory  evaluation,  for  diesel  cooling 
systems  211 

passivity  study  by  tracers  265 
selection  by  copper  test  of  passivity  52 
soluble  silica  against  carbon  dioxide 
corrosion  148 

test  methods  on  well  fluids  119 
vapor  phase,  principles  and  types  148 
weighted  mono-ionic  sorbitan  for  oil 
wells  89 

INSTRUMENTS 

air-flow  velocity  by  heat  dissipation  84 
application  to  gas  works  control  289 
automatic  data  logger  improves  pilot 
results  193 

basic  recorder  types  180 
cost  methods,  for  distillation  49 
designed  control  for  processes  263 
electronic-control  fluid  cat  cracker  236 
for  gas  liquids  fractionator  controls  168 
for  measuring  high-speed  pressure 
transients  85 

for  refinery  control  systems  86 
for  occupational  hygiene  research  85 
in  distribution  control.  Long  Island  285 
low-temperature  gas  sterilizer  86 


magnetic  recording  and  storage,  seismic 
data  23 

magnetron  type  gage,  for  low  dynamic 
pressures  117 

metering  and  control  of  distant  facilities 
284 

micromanometer,  differential  8S 
microwave  recording  hygrometer  8S 
mobile  infrared  detector  232 
radiation  detectors,  principles  and 
advances  146 

safety  and  installation  codes  116 
simplified  panels  for  process  control  116 
thermobalances  for  pyrolysis  weight-loss 
84 

types  of  control  for  an  unstable  steady- 
state  chemical  reactor  116 
venturi  pneumatic  method  improvement 
over  probes  117 

INSULATION 

collapsible  sheet  with  adherent  fiber  344 
foamed  silica,  properties  263 
requirements  of  thermal  insulation  ex¬ 
posed  to  radiation  238 
thermal  by  reflective  surfaces  on  fibrous 
material  120 

thermal,  control  of  water  vapor  flow 
238 

thermal,  in  equipment  exhibition  119 
thermal  tanks,  for  fuel  oil  228 
thermal — types,  properties,  applications 
120 

ION  EXCHANGE.  olso  Analytical 
Instruments 

applications  and  equipment,  industrial 
57 

chelometric  titration  techniques  186 
developments  21 

equilibria  with  electrolyte  solutions  186 
for  purifying  saline  water  243 
in  clay,  for  radio  waste  disposal  243 
kinetics,  variables  in  mass  transfer  297 
mass  transfer  in  films  and  by  diffusion 
297 

mechanical  techniques  for  continuous 
contacting  of  fluids  and  solids  21 
membrane  processes  21 
review,  modern  process  application  124 
review  of  analytical  applications  150 
scale-up  of  lab  tests  to  industrial  298 
selective  study  for  application  21 
theoretical  relationships  in  crystal 
chemistry  185 

K 

KINETICS 

of  gasification  of  carbon  filaments  123 
rates  of  absorption  into  solution  199 
reactions  in  adiabatic  system  298 
scale-up  of  chemical  processes  186 
theory,  moderately  dense  gases  268 
tracer  technique  in  carbon  dioxide 
absorption  243 

L 

LEAKAGE 

detection,  repair  in  mains  system  285 


mechanical  Fuelling  method  for  joint 
sealing  232 

mobile  infrared  detector  232 
sealing,  in  conduit  systems  204 
survey  techniques  in  detection  10 

LEGAL 

aspects  of  who  owns  knowledge  gained 
on  job  219 

claims  and  litigation  in  gas  industry,  cases 
reviewed  127 

Federal  jurisdiction  in  pollution  control 
219 

positive  action  toward  secondary  re¬ 
covery  133 

three  natural  gas  suppliers  under  anti¬ 
trust  indictment  126 

LIQUEFACTION 

air  purification  by  regenerative  double 
exchanger  23 1 

cargo  ship  for  gas  to  Britain  11 
Constock  to  ship  Louisiana  gas  107 
enthalphy  data  for  helium  155 
expansion  cooling  at  wellhead  10 
filling  device  for  pressure  storage  10 
L’Air  Liquide  goes  onstream  309 
evaporation  from  tank  controlled  by 
vacuum  insulation  and  heat  input  137 
methane  tanker  under  close  security 
136 

new  Airco  plant  in  New  England  201 
progress  in  commercial  techniques  21 
purification  of  feed  in  air  compression 
112 

separation  of  close-boiling  gases  from 
helium  and  nitrogen  300 
separation  of  hydrocarbons  35 

LOGGING 

anomalies  caused  by  shales  31 
automatic  data  instrument  improves  pilot 
results  193 

correlations  of  surface  and  downhole  3 1 
data  handling  for  ethylene  plant  262 
evaluation  by  sonic  method  193 
factors  in  neutron  logging  of  porosity 
165 

gamma-ray,  for  LPG  storage  107 
induction — electrical,  for  true 
resistivities  104 

interpretation  of  potential  and  resistivity 
on  rocks  324 

parameters  of  Bradford  III  show  wide 
laboratory  variation  104 
resistivity,  oil  field  brine  324 
use  of  gamma  rays  on  Pembina  pay 
zones  3 1 

LPG.  S«e  also  Butano;  Propane; 
Underground  Storage 

air  conditioning  market  78 
appliance  sales  programs  to  expand 
market  125 

carburetion,  improvement  of  motor  fuel 
standards  145 

controls  and  circuits  on  space  and  water 
heaters  261 

corrections  for  vapor  metering  334 
cost  of  transportation  307 


establishing  correct  selling  price  for 
survival  245 

factors  to  justify  bulk  plant  279 
for  fork  truck  motor  fuel  vs.  electricity 
115 

four  million  gallons  at  five  stations, 
Atlanta  Gas  107 
fuel  for  asphalt  melting  338 
fuel  for  ready-mix  concrete  trucks  207 
future  farm  use  179 
gain  of  1.5  billion  gas  by  1960  128 
grain  and  farm  crop  drying  234 
growing  storage  and  decreased  in¬ 
ventories  279 

heat-exchanging  dispenser  tank  228 
how  to  educate  farmers  in  weed  control 
81 

improved  propane  recovery  with  chroma¬ 
tography  169 

low-temperature  processing  306 
market  in  brooder  fuel  81 
market  research  and  competition  62 
markets  in  food  processing  81 
new  32,000-ton  tanker,  Venezuela  to  New 
York  199 

Pincher  Creek,  Alberta,  recovery  plant 
327 

piped  system  for  trailer  park  334 
plant  vehicle  motor  fuel  235 
present  and  potential  carburetion  market 
81 

program  for  selling  weed  burning  81 
promotion  needed,  with  cost  sharing  81 
propane  carburetion  in  New  York  trucks 
207 

propane  suggested  to  help  in  shortages 
of  gas  in  Italy  101 
rapid  growth  of  sales  in  Japan  246 
record  output  in  1957  28 
refrigeration  recovery  system  134 
retail  delivery,  transportation  costs  259 
review  of  current  production  of  natural 
gasoline  and  LPG  306 
safety  in  storage  tanks  36 
sales  increase  in  1957  11,  247 

sales  increase  predicted  for  1958  11 

63  miniature  plants  process  five  million 
CF  or  less  gas/day  306 
statistics,  means  of  shipment  107 
tank  farm  for  winter  peak  330 
tankers,  refrigerated  36 
transportation  developments  135 
truck  fleet  avoids  fuel  sludging  179 
underground  cavern,  Cincinnati  309 
vapor  pressure  charts  for  LPG  blends 
in  pipeline  169 

weed-burning  market  needs  winter 
promotion  319 

LUBRICATION.  Sm  also  Engines 

additives  for  fuel  oils  and  lubes  111 
analysis  of  lube  additives  for  metals  91 
fire-resistant,  development  for  turbines 
135 

revision  of  standards,  refrigeration 
lubricant  289 

selection  of  oils  for  refrigeration  units 
290 


sludge  in  engine  oils  277 
survey,  Russian  research  34 

M 

MAINS 

inflatable  gasket  for  pipe  joints  22 
joint  cleaning  and  sealing  equipment  42 
line  tapping  assembly  to  divert  flow  204 
new  distribution  tools  and  techniques 
285 

small  high-pressure  mains  for  replace¬ 
ment  334 

MAINTENANCE 

academic  approach  needed  320 
bituminous  paving  equipment  142 
cost  cutting  by  improved  techniques  220 
detection  of  microscopic  leaks  in  equip¬ 
ment  by  seven  methods  146 
efficiency  improved  by  good  design  26 
mains  and  services  during  street  im¬ 
provements  142 

methods  for  development  of  preventive 
control  158 

problems  and  programs,  pipeline  systems 
107 

training  of  personnel  27 
use  of  data  processing  machines  271 
MASS  SPECTROMETER.  Sm  also 
Analytical  Instrumonts 
applications  review,  1956-57  151 

bismuth  magnetism  check  for  peak 
masses  266 

differentiation  of  beam  to  improve 
accuracy  183 

gas  analysis  computation  by  inverse 
matrix  151 

interpretation  of  pollutant  condensates 
15 

long  distance  transmission  of  data  151 
low  energy  technique  for  ionizing 
molecules  213 

low  voltage,  for  aromatics  in  cracked 
oils  213 

low  voltage,  for  high  molecular  weight 
oils  91 

matrix  formation  for  computation  151 
method  to  determine  cycloparaffins  and 
olefins  91 

relation  of  total  ionization  and  molecular 
weight  in  hydrocarbon  analysis  91 
remeasurement  of  the  four 
deuteromethanes  315 
review  of  applications  in  process  research 
121 

time-of-flight  analyzer  15 

MASS  TRANSFER 

application  of  theory  in  process  design 
186 

behavior  in  fixed  beds  298 
boundary  layer  evaporation  298 
carbon  dioxide  in  bubble  column  351 
chemical  reaction  effects,  boundary  layer 
316 

efficiency  in  distilling  columns  351 
equilibrium  stage  calculations  in  con¬ 
tactors  215 

optimum  trays  and  reflux  215 


packing  performance  with  MEA  241 
sublimation  correlated  to  heat  transfer 
58 

tower  packing  of  Pall  rings  48 
transport  properties  of  binary  gas 
mixtures  185 

use  of  coefficients,  with  phase  con¬ 
centration  changes  215 
use  of  transfer  unit  in  calculations  268 

MATHEMATICAL  METHODS.  See  also 
Computers 

algebraic  equations  in  design  of  controls 
84 

“box”  method  for  response  to  experi¬ 
mental  conditions  123 
for  analyzing  second-order  linear 
equations  94 

least  squares  in  computer  calculation  of 
equation  coefficients  186 
operations  research  in  oil  production 
246 

propagation  of  error  in  data  351 
relaxation  method  for  products,  contin¬ 
uous  distillation  152 
unusual  graph  papers  and  uses  268 

MERCAPTANS 

oxidation  in  solutions  from  gasoline 
refining  282 

physical  properties,  alkane  351 
METALS.  alto  Catalysts; 

Corrosion;  individual  motals 
aluminum  alloy  castings  86 
annual  materials  selector  guide  314 
carbonyls,  improved  process  268 
combustion  in  oxygen  for  high  tem¬ 
peratures  187 

corrosion-resistant,  in  coal  chemical 
plants  120 

ductile  iron  for  high-strength  gas  equip¬ 
ment  182 

electrochemical  behavior  314 
heat  content  data  on  nickel  and  cobalt 
oxides  187 

high-temperature  chromium-molyb¬ 
denum-vanadium  alloy  314 
improved  corrosion  resistance  of  alloys 
182 

powdered  iron  and  nickel  from  car¬ 
bonyls  239 

problems  in  joining  by  brazing  and 
welding  211 

properties  and  availability  of  rarer 
metals  120 

resistance  heating  alloys,  properties  89 
vanadium  in  petroleum  346 
wrought  aluminum  “solution”  heating 
206 

zirconium  alloy  techniques  222 

METERING.  S««  also  Automation; 
Tolomotoring 

accuracy  proved  under  expected  op¬ 
erating  conditions  70 
calculating  orifice  meter  coefficients 
285 

combined  regulator  and  meter  cover 
259 


compensator,  V-pulley,  for  pressure  and 
temperature  260 
Dali  flow  tube  285 
differential  gage  for  classifying  repairs 
204 

effect  of  pulsations  on  accuracy  70 
effective  operations  in  Dallas  shop  42 
experience  of  5-  and  8-year  test  cycles 
11 

experiences  with  rotary  meters  175 
gas  flow  based  on  thermopile  22 
high-pressure  mass  integrating  334 
mechanical  features  important  in  meter 
repair  175 

mobile  prover  for  LPG  203 
noise  reduction  at  pipeline  terminal 
stations  142 
of  liquids  3 1 3 

one-pipe  mounting  system  335 
operating  procedure  from  field  meter 
charts  by  punched  card  system  69 
orifice,  principles  259 
outdoor  residential  settings  cause  no 
cost  increase  142 

shop  modernization  in  Washington  142 
standard  purchase  specifications  142 
standards  for  prover  room  operations 
203 

testing  of  positive  displacement  42 

METHANE 

binaries  with  n-hexane  and  n-octane, 
freezing  points  351 
by  anaerobic  decomposition  of  wastes 
and  sewage  309 
by  fermentation  of  manure  284 
compressibility  and  intermolecular 
forces  298 

detonation  of  liquid  oxygen  mixtures  5 
diffusion  in  liquid  methane-n-heptane  55 
heterogeneous  phase  equilibria,  methane- 
hydrogen  sulfide  243 
in  manufacture  of  carbon  disulfide  333 
inflammability  ranges  233 
infrared  method,  coal-mine  air  240 
prediction  of  burning  velocities  206 
preferential  adsorption,  in  molecular 
sieves  294 

reactions  with  tritium  351 
recovery  as  hydroquinone  clathrate  33 
solubility  in  hydrocarbons  enhanced  244 
solubility  in  methanol  299 
viscosity  used  in  potential  estimation 
215 

Liquefaction 

cargo  shipment  to  London  by  Feb.  1959 
71 

economics  of  use  in  U.S.A.  70 
pressure  control  in  tanks  330 
source  of  gas  for  Britain  35 
stopping  leaks  in  tanks  35 
tank  ship  ready  for  testing  302 
MOISTURE 

absorption  method  for  hydrocarbon 
gases  213 

by  magnetic  resonance  91 
on  metal  surfaces  92 


MOTOR  FUELS 

alkylation  process  data  282 
decline  in  use  of  natural  gasoline  as  a 
blending  compound  134 
LPG  carburetion,  improvement  of 
product  standards  145 
manganese  antiknock  to  improve  natural 
gasoline  marketing  1 34 
new  alkylation  and  isomerization 
processes  110 

propane-gasoline  comparison  261 
synthetic  pilot  plant  work  in  China  1 1 1 

N 

NAPHTHALENE 

method  corrected  for  picrate  dissocia¬ 
tion  151 

purification  by  crystallization  19 
NATURAL  GAS.  See  also  Energy 
Sources;  Gos  Industry  Management; 
Pipelines;  Reserves 

automation  in  recovery  plant  134 
field  costs,  and  factors  of  influence  in 
production  costs  61 
for  peak  loads  and  eventual  base  loads 
97 

growing  peak  load  problem  requires 
greater  supply  to  town  utilities  102 
growth  slowed  by  recession  and  regula¬ 
tion  64 

initial  application  of  well-spacing  274 
new  enclosed  plant  in  Wyoming  253 
promotion  of  industrial  sales  115 
statistics,  law  and  geology  of  OEEC 
countries  247 

twelve-year  growth  of  industry  produc¬ 
tion  and  reserves  64 
NICKEL.  also  Catalysts 
carbonyl,  infrared  spectrum  of  liquid  and 
gas  215 

film,  for  benzene  vapor  40 
for  hydrogenation  of  ethylene  40 

NITROGEN 

high-pressure  pump  22 
method  for  compounds  in  shale  gas  oil 
346 

pyrroles  in  petroleum  54 
removal  from  gas  by  molecular  sieves 
258 

removal  from  methane  mixtures  by 
liquefaction-fractionation  69 
traces  in  petroleum  266 

NITROGEN  OXIDES 

elimination  from  upper  atmosphere  285 
in  urban  atmospheres  91 
kinetics  of  charcoal  oxidation  58 
reactions  contributing  to  air  pollution 
256 

removal  by  ammonia-caustic  wash  40 
removal  by  carbon  adsorption  233 
toxicity  of  ozone  285 
viscosity  to  1000'’C  216 

NUCLEAR  ENERGY.  S«e  also  Energy 
Sources;  Radioactivity  Applications 

application  of  heat  in  process  industries 
94 


C“  as  base  for  unified  nuclide  mass  scale 
215 

comparison  of  nuclear  heat  and  oxygen 
gasification  costs  65 
cost  of  experimental  reactor  program 
162 

development  of  pinch  effect  nuclear 
fusion  222 

emphasis  should  be  shifted  to  processing 
uses  94 

Euratom  craves  help  from  U.S.  101 
four  methods  being  explored  for  eco¬ 
nomical  fusion  power  130 
fuel  variety  for  private  industry  101 
future  uses  favored  by  cost  reduction  65 
Geneva  consensus  shows  research  still 
needed  249 

high  fuel  costs  will  retard  replacement 
of  oil  192 

interpretation  of  Shippingport  reactor 
power  costs  130 

power  production  by  1965  to  require 
$300  billion  annual  fuel  and  equip¬ 
ment  65 

review  of  British  power  reactors  249 
review  of  developments  in  peaceful 
applications  129 

role  of  electric  utility  industry  in  nuclear 
power  field  304 

space  heating  system  using  waste  atomic 
heat  163 

standardization  of  inspection  and  test¬ 
ing  of  piping  systems  129 
trends  and  1980  projections  222 
U.S.  finds  market  for  reactors  through 
Euratom  129 

world  developments  in  nuclear  power 
249 

Reactors 

corrosion  and  purity  control,  reactor 
cooling  257 

design  of  corrosion-resistant  piping  222 
design  of  finned  tubes  for  boilers  29 
dynamics  of,  as  related  to  chemical 
kinetics  216 

eight  types  compared  192 
heat  transfer  in  cross  flow  type  321 
Shippingport  full-scale  plants  permit 
wide  study  of  designs  and  costs  130 
Shippingport  model  for  atomic  waste 
disposal  192 

zirconium  alloy  fabrication  techniques 
222 


ODORIZATION 

adsorption  test  for  odor  characterization 
204 

analysis  of  mercaptans  and  sulfides  by 
gas-liquid  partition  chromatography 
265 

control  level  maintained  by  Titrilog  176 
dispenser  for  LPG  flow  204 
experience  in  integrated  system  113 
factors  in  selection  of  equipment  204 
measurement  of  intensity  176 
of  fuel  gas,  agent  and  process  77 


review  of  current  utility  practice  135 
venturi  control  of  odorization  176 
OFFSHORE  OPERATIONS 
activities  continue  at  slower  rate  64 
barge  for  pipe  laying  104 
biggest  year  yet  in  pipeline  construction 
170 

cable-anchored  platform  for  600-ft 
depths  274 

Canadian  Lake  Erie  record  year  193 
concrete  pile  durability  324 
contractors  drilling  their  own  farmouts 
166 

design,  three  types  of  marine  platforms 
133 

Eastern  Canada  maritime  Mississippian 
250 

equipment  for  Lake  Erie  drilling  11 
fire  raging  at  CATC  Grande  Isle  plat¬ 
form  305 

floating  vessel  technique  cuts  costs  193 
gathering  lines  total  300  miles  136 
improved  procedures  cut  costs  250 
increased  activity  after  lease  expiration 
160 

investment  and  yield  66 
leasing  beds  on  California  coast  193 
multiple  completions,  workovers  and 
automation  help  offset  poor  allowables 
166 

new  units  enter  service  274 
newest  pipelaying  barge  166 
No-man’s-land,  uncharted  area  near 
Marsh  Island,  to  be  drilled  129 
Pennsylvania  leasing  arouses  Lake  Erie 
area  30 

platform  for  dual  well  drilling  166 
potentialities  for  additional  discoveries 
162 

power  swivel  speeds  up  drilling  166 
second  Middle  East  discovery  104 
seismic  exploration  in  Caribbean  250 

OIL  GAS 

autohydrogenation  economics  for  sub¬ 
stitute  natural  gas  139 
cyclic  process,  with  nickel  catalyst  141 
cyclic  regenerative  four-zone  process 
141 

experience  with  Segas  at  Hamelin  256 
laboratory  cracking  test  for  yields  139 
manufacture  from  paving  asphalt  in 
Honolulu  201 
new  plant  at  Thetford  139 
new  Segas  plant  in  Britain  75 
Onia-Gegi  efficiency,  Berlin  201 
Onia-Gegi  process  using  liquid  hydro¬ 
carbons  201 

plant  at  Gaisburg  (Stuttgart)  282 
preliminary  cracking  to  avoid  catalyst 
processing  140 

processes  for  production  of  high  heating 
value  gases  161 
processes  used  in  Britain  7 
refinery  gas  pipeline  of  North-Thames 
Gas  Board  8 

review  of  European  processes  309 


Romford  catalytic  gasification  and  re¬ 
finery  gas  reforming  units  173 
thermal  cracking  as  soaked  charge  in 
coke  oven  141 

use  of  light  petroleum  distillate  in  Segas 
and  reforming  processes  7 
OIL  SHALE.  See  also  Shale  Oil 
bituminous  sand  treatment  by  diluent 
and  water  barrier  106 
gasification  with  ash  as  heat  carrier  303 
thermal  extraction  and  solution  of 
kerogen  110 
OLEFINS 

by  modified  bromination,  influence  of 
structure  91 

hydrocondensation,  pentene-1  with  CO 
73 

oxidation-promoting  fixed  bed  for  pre¬ 
heat  of  cracking  stocks  76 
reaction  with  hydrogen  at  — 195“  282 

reaction  with  sulfur  299 

ORE  REDUCTION 

by  high  hydrogen  gas  from  water-gas 
shift  83 

by  synthesis  gas  203 
coke  reduction  kiln  and  magnetic  separa¬ 
tion  process  for  iron  139 
continuous  direct  process  with  CO  145 
controlled  combustion  in  rotary  kiln 
141 

“frozen”  furnace  burden  reveals  con¬ 
version  35 1 

hydrogen  reduction  of  magnetite  for 
pure  iron  powder  110 
indirectly  heated  fluid  bed  reduction 
process  141 

iron  and  nickel  by  carbonyl  reaction 
203 

kiln-electric  arc  298 
middlings  melting  in  shaft  furnace  141 
molten  zone  products  contacting  coke 
262 

of  barite  by  methane  fluidization  282 
ore-oil-water  slurry  in  pressure  reaction 
for  metal  and  synthesis  gas  76 
pilot  plant  direct  process  235 
rotary  kiln  pilot  plant,  175  tons/day 
139 

sulfide  reduction  by  hydrogen  with  sulfur 
recovery  203 

use  of  oil  and  derivatives  for  sponge 
iron  229 

vertical  porous-wall  reactor  340 
ORGANIC  SULFUR 
catalytic  process  111 
costs  of  removal,  comparison  of 
methods  169 

effect  in  gas  utilization  182 
first  year’s  results  with  Holmes-Maxted 
process  of  catalytic  sulfur  removal 
169 

Holmes-Maxted  catalytic  processes  for 
specialized  industries  169 
older  removal  processes  229 
removal  by  carbon  and  catalytic  ex¬ 
traction  225 


removal  to  3  grains  needed  in  coal  gas 
34 

thermodynamic  properties  300 
thermodynamic  properties,  alkane 
disulfide  244 

thermodynamics  of  alkyl  sulfides  via 
spectroscopy  244 

OVENS 

porous  wall,  obtaining  uniform  wall 
heating  146 

use  in  furniture  finishing  143 

OXYGEN 

enrichment  technique  to  raise  steel  pro¬ 
duction  268 

flue  gas  analyzer,  in  catalyst  regenera¬ 
tion  213 

group-type  analysis  by  infrared  151 
in  combustion  gases,  for  control  92 
inert  impurities  determined  by 
combustion  152 

large-scale  plants  for  use  in  steel  256 
new  Airco  plant  in  New  England  201 
production  by  liquified  nitrogen-cooling 
of  inlet  air  76 

reactions  with  hydrocarbon  traces  16 
removal  by  combustion  with  hydrogen 
112 

toxicity  of  ozone  285 

viscosity,  to  1000“C  216 

with  carbon  monoxide  on  tungsten  293 

P 

PARAFFINS 

adsorption  on  silica  and  alumina  293 

PEAK  LOAD.  S««  also  Distribution 
Systems;  Underground  Storage; 
Weather  Forecasting 

analysis  of  operating  costs  of  substitute 
gas  processes  129 

available  processes  for  gas  making  192; 
259 

Chicago  supply,  from  LPG  and  storage 
201 

gas  sales  correlated  with  monthly  tem¬ 
peratures  1 1 3 

in  New  England,  future  decentralized 
facilities  101 

local  utility  supply  requires  selection  of 
economic  method  1 59 
LPG-air  and  oil  gas  at  Northern  Illinois 
310 

PENTANE 

reaction  with  C’*  atoms  37 

PERMEABILITY 

adsorption  in  gas  separation  barriers 
268 

core  sample,  effect  of  cleaning  250 
determination,  effect  of  fluid  flow  rate 
and  viscosity  67 

foils  of  group  8  metals  for  hydrogen 
separation  96 

measurement,  three  methods  274 
polymer  membranes  to  gas  flow  17 
relation  to  pressures  in  sandstones  324 
theory  of  flow  in  porous  media  155 


PERSONNEL 

evaluation  of  supervision  127 
job  analysis  factors  in  industrial  health 
160 

key  people  in  strategic  spots  needed  for 
expansion  efforts  270 
older  age  groups  still  productive  127 
operating  labor  requirements  21 
recruiting  and  maintenance  of  labor 
force  160 

training  and  use  of  engineers  in  Europe 
246 

training  of  LPG  employees  99 

PETROCHEMICALS.  Sm  also  Acety¬ 
lene;  Ammonia;  Aromatics;  Carbon 
Black;  Ethylene;  Fischer-Tropsch; 
Hydrogenation 

average  12%  annual  rate  of  increase 
317 

Canada’s  first  urea  plant  256 
cut  in  capital  expenditures  in  1958  29 
development  in  Britain  218 
developments  at  Billingham  since  1917 
218 

ethylene  for  vinyl-chloride  production 
230 

expansion,  three  British  firms  37 
forecast  shows  doubled  production  by 
1965  74 

French  advances  1956-61  219 

from  gas  oils,  2-stage  thermal  cracking 
284 

future  manufacturing  location  in  Canada 
71 

German  exports  will  slow  US  exports 
189 

gilsonite  processed  by  delayed  coking  to 
gasoline  and  carbon  73 
heats  and  free  energy,  47  compounds 
230 

industry  growth  doubling  in  Europe  162 
industry  shows  increase  despite  recession 
248 

intermediates  available  in  California  73 
LPG  forecast  as  major  raw  material  73 
Mexican  chemical  and  fuel  industry  218 
new  plants  concentrated  in  Southern  On¬ 
tario  245 

no  gain  in  production  over  1956  189 
output  is  50%  of  total  Canadian  chemi¬ 
cals  130 

over  capacity  in  polyethylene  218 
0X0  process,  technology  and  products 
111,  201 

Pincher  Creek  plant  doubles  capacity 
317 

review  of  European  industry  and  markets 
218 

review  of  hydrocarbon  oxidation  patents 
256 

survey  of  U.S.  and  Canadian  plants  256 
urea  has  dynamic  growth  and  future 
245 

PETROLEUM.  also  Energy  Sourcos 

development  and  control  in  Latin  Amer¬ 
ica  65 


exploration,  production,  demand  in  U.S. 
61 

Free  World,  increased  12.7  billion  247 
import  control  legislation  endorsed  62 
imports,  under  voluntary  control  272 
pipeline  for  Sahara  production  32 
production,  Canadian  Leduc  D-3  pool 
66 

recession  a  hard  blow,  but  future  opti¬ 
mistic  128 

recovery  by  activated  flooding,  combus¬ 
tion  and  miscible  phase  drive  67 
recovery  by  carbon  dioxide  saturated 
flood  67 

recovery,  variables  in  in  situ  combustion 
66 

trace  metal  determination  in  ash  92 
world  supply  18.7  bbl/day  in  1957  247 

Analyais 

metals,  by  spectrograph  15 
method  for  organic  disulfldes  15 
methods  of  selection  for  catalytic  gasi¬ 
fication  53 

micromethods,  crude  assays  266 
structural  composition,  Italian  gas  oils 
292 

sulfur  compounds  in  naphthas  15 
urea  adducts  from  Italian  crude,  and 
fraction  composition  89 

Development 

American  groups  enter  Sahara  activities 
62 

Argentine  drilling  begins  Jan.  1,  1959 
319 

Argentina  invites  drilling  contracts  220 
commercial  production  at  Karatchok 
131 

crude  reserve  per  foot  drilled  dropped; 

gas  reserves  increased  64 
drilling  activity  in  Ontario  and  Quebec 
251 

financing  needs  knowledge  of  economics 
and  industry  3 1 8 

foreign  offers  for  Argentine  drilling  and 
financing  248 

gas  injectivity  logging  useful  251 
Indonesian  war  hinders  three  companies 
101 

oil  production  equipment  has  foreign 
competition  220 

potentialities  for  additional  offshore  dis¬ 
coveries  162 
Red  China's  boom  319 
refinery  construction  in  Canada  251 
rich  Canadian  reserves  require  mutual 
marketing  with  U.S.  164 
Russian  oil  exports  a  political  weapon 
246 

Suez  Canal  improvement  begins  127 
unavoidable  losses  in  dry  holes  162 

Management 

American  firms  heavily  involved  in  for¬ 
eign  operations  159 
Indiana  Standard  restyles  joint  ventures 
in  Iran  159 

national  transportation  facilities  162 


Production 

access  by  tilting  contact  layer  with  re¬ 
injected  fluid  1 34 

analysis  of  decline  data  in  appraisal  248 
capillarity  effects  in  water  flooding  133 
check  comparison  of  predicted  and  ac¬ 
tual  251 

control  by  company  loss  of  government 
business  99 

corrosion  in  water  flooding  166 
crude  production  and  runs  to  refinery 
cut  to  hold  down  stocks  100 
cutback  to  8  days  has  broad  economic 
effect  101 

deep  Miocene  accumulation  performance, 
recovery  in  Los  Angeles  104 
deep  well  pumping  speeds  251 
Delaware  basin  attractive  251 
drilling  return  and  final  developed  re¬ 
serves  162 

expansion  of  Kent  (British)  refinery  99 
field  results,  miscible  displacement  166 
growth  to  taper  off  in  1958  12 

hydrogenation  thins  viscous  crude  326 
influence  of  economic  fluctuations  on 
crude  demand  162 
legal  steps  in  unitized  operation  133 
long  term  threat  to  Mideast  oil  supply 
218 

lowered  production  and  high  imports 
force  industry  lag  98 
midyear  report  indicates  improved  last 
half  220 

products  still  hold  oil  imports  high  220 
recession  slows  Canadian  demand,  but 
not  future  development  160 
revenue  increase  requires  improved  ef¬ 
ficiency  1 3 

Texas’  loss  of  status  in  markets  162 
total  demand  to  improve  last  half  of 
1958  159 

unitization  of  58  reservoirs,  computations 
105 

U.S.  restrictions  disturb  Venezuela  191 
Wilmington  field  gas  injection  practice 
166 

Wilmington  subsidence  threatens  shut¬ 
down  25 1 

world  activities  for  1957  189 

world  survey  and  forecast  of  exploration, 
production  and  consumption  62 
worldwide  statistics  13 

PropartiM 

effects  of  additives  on  wettability  193 
evaluation  charts  of  products  for  domes¬ 
tic  and  foreign  crudes  111 
ring  analysis  diagrams  240 

Refining 

better  oil  production  boosted  by  control 
tests  193 

by  catalytic  reforming  of  naphthas  332 
compilation  of  processes  282 
France  increasing  refinery  capacity  220 
Free  World  builds  43  new  refineries  221 
Latin  America  in  major  expansion  of 
refineries  221 


maximum  use  of  cat  cracking  favored 
173 

Mexican  refining  doubled  in  13  years 
220 

operations  adjusted  in  1957  40 
operations,  economics,  processes,  prod¬ 
ucts  and  equipment  230 
particle  size  growth  in  fluid  coking  257 
production  of  synthesis  and  utility  gases 
282 

West  German  capacity  to  double  257 

Ratarvas 

consumption  increase  of  4%  for  U.S. 
11%  for  free  foreign  area  in  1959 
320 

nomography,  for  property  evaluation 
320 

North  Dakota  produced  13  million  bbl/ 
year  320 

Ums 

additives  for  fuel  oils  and  lubes  1 1 1 
British  coal  not  to  be  displaced  by  oil 
218 

demand  forecasts  gain  in  1958  28 
oil  heat  industry  tries  to  improve  fuel 
and  burners  178 

supplied  25%  of  Europe’s  energy,  1955 
248 

total  demand  increased  only  1.7%  64 

world  consumption  slowed  in  1958  248 
PHASE  EQUILIBRIA 
ammonia-isooctane  azeotrope  35 1 
cell  for  micro  systems  298 
data  which  influence  condensate  recov¬ 
ery  327 
PHENOL 

by  vapor  phase  chromatography  240 
distillation,  commercial  recovery  19 
methods,  low  temperature  tar  fractions 
151 

PHOTOCHEMICAL  ENERGY 

current  flow  in  iodine  reduction  59 
free  radicals  by  kinetic  spectroscopy 
299 

kinetics  of  aldehyde  oxidation  59 
photosensitized  oxidation  of  hydrocar¬ 
bons  244 

photosensitized  oxygen  —  hydrogen  re¬ 
action  244 

PILOT  LIGHTS 

flame  failure  detection  devices  311 
flame  stabilizer  of  refractory  wire-type 
146 

gravity-sealed  valve  in  hand-torch  179 
for  oil  burners  83 
remote,  suction-controlled  235 
use  of  aluminum  tubing  in  pilot  replace¬ 
ments  115 
PILOT  PLANT 

alternatives  in  reducing  costs  180 
automatic  Esso,  computer-operated  48 
case  history — ^size  and  kind  263 
check  results  with  commercial  unit  290 
equipment  and  safety  236 
equipment  items  needed  146 


experimental  data  for  scaleup  290 
omission  of  well  correlated  unit  opera¬ 
tions  180 

organization  of  triple  group  in  polyethyl¬ 
ene  development  94 
savings  with  full  automatic  control  209 
screening  and  fine  control,  in  catalyst 
testing  263 

PIPELINES.  S««  also  Automation; 
Communications;  Comprossor 
Stations;  Telomotoring 
activities  review,  1958  317 

Construction 

aligning  clamp  for  line  welding  254 
annual  survey,  21,893  miles  completed 
269 

barge  used  for  offshore  operations  166 
bends,  computing  combination  angles 
278 

biggest  year  yet  in  offshore  lines  170 
boom  year  planned  in  1958  34 

British  high-pressure  pipelines  178,  328 
cooperation  in  highway  problems  277 
Creole’s  40-in.  gathering  system  227 
design  method  using  hydraulic  gradient 
227 

design,  use  of  computer  on  oil  line  277 
developments  and  procedures  review, 
1957  70 

double  jointing  yard  speeds  Aramco’s 
line  35 

effects  of  dents  on  residual  stress  328 
ethylene.  Lake  Charles,  to  Orange,  Texas 
34 

expanded  capacity  by  El  Paso  253 
expenditures  of  $1  billion  for  1958  126 

final  83  miles  being  welded  in  Ontario 
254 

granite  rock  Trans-Canada  problem  328 
graphical  cost  data  for  optimum  design 
135 

growth  projected  to  1970  191 
historical  review  of  development  198 
large-diameter  road  crossings  by  tunnel¬ 
ing  170 

line-up  clamp  for  abutting  ends  136 
long  river  crossings,  British  Columbia 
198 

loop  line,  36  in.  between  Texas  and  Chi¬ 
cago  308 

Midwestern  project  opposition  dropped 
by  Peoples  Gas  107 
Muskegon  to  Griffith,  Ind.,  line  34 
need  for  expansion  by  1962  269 
new  40-mile  Syracuse  line  254 
Northern  Ontario  communities  get  gas  by 
Oct.  15  259 

Oklahoma  extension  of  Natural  Gas 
Pipeline  Co.  of  America  107 
Philadelphia-Cleveland  products  line  277 
photogrammetric  survey  for  route  loca¬ 
tion  277 

photogrammetry  survey  of  line  routes 
198 

pipe  reclaiming  machine  228 
pipe  trench  safety  shields  329 


pipelines  plan  additional  construction  for 
1958  170 

planning  speeds  complex  river  crossings 
170 

power,  control  and  communications  on 
Four  Comers  line  328 
power  equipment,  laying,  handling  227 
practice  on  new  British  high  pressure 
lines  198 

projected  Edmonton-Montreal  crude  line 
198 

public  safety  in  city  fringe  installations 
271 

rapid  buildup  of  Trans  Canada’s  cus¬ 
tomers  227 

record  15,400  miles  in  1957  34 

refinery  gas  pipeline  of  North  Thames 
Gas  Board  8 

relocation  problems  in  highway  improve¬ 
ment  254 

reporting  of  work  progress  277 
review  of  Canada  to  opening  of  1958 
254 

right-of-way  problems  278 
shutoff  fitting  35 

statistics  for  1957  construction  246 
stress  study  on  Mississippi  pipeline  bridge 
198 

stresses  in  offshore  pipe  laying  308 
submarine  trenching  machine  227 
super  pipeline  for  steel  plant  gas  198 
survey  indicates  26,000  miles  in  1958 
35 

survey  of  cost  data  35 
Texas-Florida  line  begins  financing  254 
TGT  offshore  connection  278 
Trans-Canada  line  reaches  lakehead  107 
transmission  lines  to  reach  260,000  miles 
by  1970  218 

Tunisia  agreement  for  Edjele  outlet  line 
227 

welding  practice  change  to  20°  bevel 
70 

Winnipeg  River  loop  crossing  107 
X-56  pipe  gives  no  handling  troubles 
328 

Operation 

automation  of  Union  Oil  crude  terminal 
254 

CATC  gathering  line  boosts  Louisiana 
gas  227 

cause,  effects  and  correction  of  land  sub¬ 
sidence  227 

coal-line  operation  smoothed  out  254 
cold  weather  hazards  in  pigging  278 
conspiracy  charged  in  preventing  fourth 
pipeline  126 

experience  on  handling  gilsonite  slurry 
147 

field  test  data  with  view  toward  transmis¬ 
sion  factor  184 

fiftieth  anniversary  of  Texaco  and  Gulf 
lines  227 

for  solids  in  fluid  suspension  278 
gathering  systems  total  300  miles  for  off¬ 
shore  wells  136 

German  system  maintenance  278 


internal  cleaning  278 
line  break  alarm  system  198 
line  contents  measured  by  air  pressure 
254 

line  pack  determination  by  computer 

278 

maintenance  at  high  capacity  278 
mixing  in  products  pipelines  170 
pipeline-washing  equipment  254 
pressure-testing  old  pipeline  170 
removal  of  dust  from  lines  by  blowdown 
135 

16-in.  transmission  line  second  long  dis¬ 
tance  line  in  Asia  136 
sonic  detector  for  scraper  329 
TGT  diversification  227 
three  companies  serving  New  York  area 
135 

Transcontinental  promotes  transmission 
of  other  companies’  gas  170 
trench  backfill,  erosion  repairs  278 
Union  Gas  pipeline  and  Sarnia  storage 
now  supply  S.  Ontario  171 
variable-diameter  scraper  278 

Systems 

description  of  first  completed  major  sys¬ 
tem  70 

expansion  of  Canadian  firms  247 
investment  analysis  performed  by  com¬ 
puter  302 

Little  Big  Inch  products  line  227,  279 
network  for  Siberia  329 
petroleum.  Four  Corners  to  Gulf  329 
railroads  entering  products  line  business 
198 

Russian  lines  of  6200  miles  to  add  10,000 
miles  in  sixth  5-year  plan  25 
Southern  Natural’s  largest  expansion 
171 

Standard  (Ind)  products  system  growth 

279 

Sui-Multan  (Pakistan)  line  operating  as 
of  Aug.  5  270 

TGT  submits  two-part  proposal  for  Mid¬ 
west  market  302 
Wabash  products  line  279 
Westcoast  line  34 

PIPING.  Sm  also  Pipolinos;  Plastics 

accelerated  applications  of  nuclear  ener¬ 
gy  emphasize  need  for  standards  129 
airtmrne  coal  transport  systems  236 
application  in  mains  and  services  120 
ba^  on  towers  as  centers  116 
company  experience  in  control  of  inven¬ 
tories  217 

design  by  models  209 
design  of  pressure  piping  49 
designing  for  maintenance  49 
economy  with  thin-walled  pipe  259 
field  pipe  rack  236 
four  types  of  plastics  used  238 
graphical  and  algebraic  analysis  of  sys¬ 
tems  263 

Jones  &  Laughlin  new  automatic  mill 
290 

labor  estimates,  from  drawings  and  ma¬ 
terials  116 


layout,  construction  and  testing  117 
manufacture  24 

plastics  as  insertions  in  services  120 
plastics  in  service  connections  for  insula¬ 
tion  120 

reinforced  epoxy  service  compared  with 
metals  182 

selection  of  economic  size  117 
selection,  on  materials  cost  basis  1 1 7 
steel  for  present-day  pipelines  237 
survey,  plastic  use  in  Canada  259 

PLANT  WASTES.  also  Air  Pollu¬ 
tion;  Water 

biological  oxidation  for  refinery  wastes 
173 

disposal  by  submerged  combustion  74, 
257 

Frasch  sulfur  was^e  disposal  332 
gas  liquors,  biological  oxidation  257 
paracresol,  colorimetric  method  266 
petrochemical,  oxygen  demand  method 
266 

phenolics  treated  by  biological  processes 
201 

problems  panel  on  chemical  effluents 
202 

removal  of  phenols  40 

treatment  of  carbonizing  plant  effluents 

74 

PLASTICS.  See  also  Coatings;  Piping 

annual  materials  selector  guide  314 
application  in  mains  and  services  120 
availability  as  piping  material,  properties 
211 

epoxy,  as  patch  repairs  on  piping  292 
fiber-reinforced,  design  standards  52 
four  principle  types  in  pipe  238 
high-temperature  structural  failure  211 
in  repair  of  leaks  238 
joining  and  fastening  techniques  52 
nylon-6  properties  344 
permeability  to  refrigerants  47 
polyethylene,  use  as  chemical  resistant 
lining  211 

properties,  three  new  resins  292 
service  replacements,  Chicago  344 
special  piping  for  drip  drain  120 
structural  types  for  chemical  tanks  120 
use  as  insertion  in  services  120 
use  in  service  connections  for  insulation 
120 

PRESSURE  REGULATION.  S«e  also 
Distribution  Systems 

advantage  of  2-stage  system  232 
automatic  city  control  systems  113 
automatic  recycling  loop  for  gas  recov¬ 
ery  232 

basic  features  and  application  147 
factors  in  design  of  stations  176 
governors  of  all  sizes,  from  holder  sta¬ 
tion  to  appliances  113 
leak-limiting,  safety  vent  259 
new  techniques  permit  higher  pressures 
232 

preassembled  district  regulators  176 
safety  governor  bypassing  holders  and 
station  77 


testing  of  house  service  regulators  176 

PROCESS  DESIGN 

bolted  clean-out  doors  for  tanks  180 
computer  program  for  segments  of  proc¬ 
ess  237 

condensate-film  temperatures  68 
countercurrent  stagewise  extraction  290 
economics  and  planning  in  refinery  con¬ 
struction  219 

equipment  selection  and  costs  263 
evaluation  applied  from  lab  to  plant 
189 

experience  in  marketing  analysis  for 
chemical  products  190 
factors  in  accuracy  of  estimates  190 
finding  residence  time  290 
flowsheets  preparation  342 
graphical  solution  of  condensers  48 
influence  of  recent  product  patent  deci¬ 
sions  63 

planning  for  cleaning  of  equipment  48 
review  of  chemical  engineering  economics 
131 

roundup  of  control  for  tomorrow's  plants 
289 

selection  of  electric  motors  342 
systems  engineering  control  50 
tracer  method  for  flow  of  materials  290 
U.S.  industry  burdened  with  obsolete 
equipment  302 
use  of  computers  48 

PRODUCER  GAS.  See  also  Coal;  Coal 
Gas;  Oil 

coke  consumption  calculated  from  gas 
analyses  74 

equipment  development,  client  coopera¬ 
tion  1 39 

generator  with  triple  processing  zones 
76 

retort  for  production  from  coal  or  shale 
40 

Wellman-Galusha,  Denton  Works  power 
supply  230 

PROMOTION 

comparison  of  gas  with  oil  and  elec¬ 
tricity  190 

cooperation  of  salesmen  and  builders  on 
heating  190 

increased  carburetion  sales  to  expand 
LPG  demand  319 

Northern  Illinois  mobile  unit  houses  ap¬ 
pliances  125 

of  gas  by  pipeline  and  utilities  combined 
98 

planned  merchandising  program  for  LPG 
industry  190 

potential  shown  by  commercial  census 
and  classifications  125 
profits  in  servicing  unit  heaters  190 
residential  air  conditioning  survey  justi¬ 
fies  sales  and  research  campaign  159 
sales  policies  for  LPG  190 
selling  points  favoring  gas  over  elec¬ 
tricity  128 

Southern  Counties  uses  public  speaking 
techniques,  incentive  plan  303 


weed-burning  a  big  seasonal  market  for 
LPG  319 

PROPANE 

city  distribution  system  285 
comparison  with  gasoline  as  motor  fuel 
261 

cool-flame  oxidation  234 
-ethane  mixtures,  oxidation  rate  347 
reaction  with  methylene  58 
recovery  from  refrigeration  condensate 
vent  gas  68 
solubility  in  water  352 
utility  gas  supply  in  France  202 
PROPYLENE 

availability  for  new  plastics  40 
polymerization  to  solids  by  directing 
catalyst  74 

PUBLIC  RELATIONS 

assurance  of  reasonable  pricing  needed 
by  customer  27 

education  of  news  writers  on  LPG  safety 
318 

full  information  to  editors  reduces  erro¬ 
neous  publicity  in  gas  accidents  160 
future  service  in  information  on  regula¬ 
tion  and  pipeline-distribution  coopera¬ 
tion  99 

liaison  between  utilities  and  highway 
authorities  318 

right-of-way  landowner,  improved  by  re¬ 
spect  and  operating  care  70 

PUMPS 

air-driven,  for  60,000  psi  23 
design  corrections  for  suction  head  209 
high-pressure  for  liquid  nitrogen  22 
high-pressure  for  liquefied  gases  49 
influence  of  variables  on  net  positive  suc¬ 
tion  head  85 

successful  sonic,  nonplugging  209 
vertical,  submerged,  new  developments 
85 

PYROLYSIS 

coal  and  shale,  review  282 
linear  rates,  by  improved  recording  in¬ 
strument  183 

methane  and  ethane  decomposition  on 
hot  graphite  1 39 

of  polymers,  effect  of  structure  202 
production  of  ethane  pyrolysis  109 
relation  of  aromatic  structures  to  heavier 
products  74 

shock  wave  action  in  hydrocarbon  gases 
96 

PYROMETRY.  S«e  also  Temperature 
Measurement 

accuracy  in  800-4000'’C  range  342 
cooled  gas  instrument  313 
sodium-line  reversal  pyrometer  for  1500“- 
2700“C  flames  147 

R 

RADIOACTIVITY  APPLICATIONS.  See 
alto  Logging;  Nuclear  Energy 

as  tracers  in  refining  processes  74 
cesium  tracers  in  liquid  pipelines  188 


converting  hydrocarbons  to  new  materials 
309 

energy  curves  for  excited  states  of  oxygen 
187 

factors  of  industrial  use  93 
fragments  of  methane,  electron  impact 
59 

fundamental  research  required  for  ap¬ 
plications  93 

gas  stability  in  oils  exposed  to  high-ten¬ 
sion  fields  216 

improved  techniques  favor  tritium  as 
tracer  156 

in  chemical  processing,  sources  and  costs 
332 

in  refinery  flow  measurements  74 
industrial  uses  of  isotopes  afford  great 
savings  124 

interaction  of  beta  particles  with  matter 
95 

ions  in  hydrogen-deuterium  exchange  95 
irradiation  and  double-bond  formation 
156 

isotopes  in  flow  measurements  215 
labeling  tracer  compounds  by  nuclear 
transformation  92 

nuclear  explosions  in  production  and  gas¬ 
ification  101 

nuclear  radiation  effects  on  materials 
282 

products  from  liquid  benzene  59 
radiation  cracking  of  hydrocarbons  187 
radiation  effects  in  chemical  systems  216 
reaction  of  deuterium  with  ethane  187 
reactions  in  adsorbed  pentane  59 
reactions  in  ethane  breakdown  59 
reactions  in  n-alkane  liquids  59 
research  studies  for  A.G.A.  192 
sources  of  energy  for  industrial  uses  130 
sources  of  radiation  for  chemical  pro¬ 
cessing  163 

tracer  isotopes  and  radiation  polymers 
18 

tracer  methods  for  water  flooding  346 
tritium  tracer  in  water  flooding  240 

RATEMAKING 

factors  entering  modern  gas  price  tariffs 
126 

possibility  of  permission  under  Section  5 
97 

reinterpretation  of  sections  of  Natural 
Gas  Act  97 

REACTORS 

experimental,  catalytic  263 
for  kinetic  studies  of  catalysts  342 
heat  transfer  and  fluid  flow  factors  21 
shaker  bomb  type  49 

RECYCLING 

improves  recovery  to  70.5%  in  E.  Vene¬ 
zuela  324 

Lake  Maracaibo  Shell  plant  194 
represssuring  successful  in  North  Homer, 
La.  194 

REFINING 

new  crude  capacity  increase  low  111 


REFORMED  GAS 

high-pressure  conversion  of  methane  41 
catalytic  mechanisms  in  steam  reforming 
174 

from  refinery  gas  in  Southern  France 
257 

in  catalyst-packed  tubes  284 
mechanism  on  platinum,  for  octane  in¬ 
crease  283 

new  CCR  unit.  West  Conshohocken 
(Pa.)  283 

regenerative  catalytic  process  258 
regenerative  catalytic  process,  Duluth 
202 

regenerative  cyclic  process  258 

REFRACTORIES 

clay  content  resist  aluminum  52 
high  alumina  resists  brown  coal  slags  52 
properties  above  2500°F  211 
silicon  nitride  52 

types  used  in  U.S.  coke  oven  construc¬ 
tion  292 

REFRIGERANTS.  Sea  also  Refrigerators 

properties,  for  design  of  cooling  systems 
338 

REFRIGERATION 

absorption  liquid  concentration  control 
235 

application  of  Peltier  effect  299 
bibliography  on  Peltier  effect  299 
condenser-evaporator  shell  unit  340 
control  by  auxiliary  methane-ethane  me¬ 
dium  208 

desalting  sea  water  by  freezing  257 
developments  using  Peltier  effect  191 
gas-type  European  activities  235 
new  SRI  absorption  cycle  338 
solution  pump  replaces  ejector  236 
thermal  conductivity  applications  in  cool¬ 
ing  179 

with  intermittent  flow  trap  to  balance 
pressure  83 

with  solar  regeneration  338 
REFRIGERATORS,  DOMESTIC 
advantages  of  gas  over  electric  126 
two  firms  to  replace  Servel  1 
Whirlpool  buys  Servel  47 
RESEARCH 

Bureau  of  Mines  work  on  coal,  1950-55 
159 

contract,  in  Europe  26 
creativity  stifled  by  team  system  160 
current  pilot  studies  on  coal  and  oil  gas, 
Britain  98 

efforts  needed  to  maintain  competitive 
position  61 

factors  important  in  expansion  planning 
,  190 

faculty  research  effective  303 
finding  market  potential  27 
low  expenditures  on  basic  research  need 
attention  97 

mechanical  translation  adequate  within 
limits  99 

mechanized  searching  of  literature  63 
not  affected  by  abolishing  of  patent  sys¬ 


tem  190 

operations  of  California  Research  Corp. 
98 

pipeline  activities  review,  1958  317 
program  on  better  equipment  and  meth¬ 
ods  190 

project  evaluation  for  balanced  program 
317 

review  of  world  activities  on  pollution 
219 

separate  administrative  and  technological 
guidance  27 

wide  range  in  petroleum  industry  317 

RESERVES.  Sm  also  Energy  Sources; 
Exploration;  Foreign  Activities;  Gas 
Industry  Expansion 

Alberta  oil  source  is  paleozoic,  gas  is 
cretaceous  131 

Borden  interim  conclusions  assure  Can¬ 
adian  reserve  and  recommend  U.  S. 
export  130 

80  millions  tons  of  coal  above  ground 
129 

future  growth  in  recovery  and  imports 
128 

great  potential  shown  by  deep  tests  105 
increased  activity  in  Saihara;  1.4  billion 
bbl  now  estimated  101 
new  total  of  246.6  trillion  CF  128 
nuclear  and  fuel  economy,  U.S.,  1955-80 
222 

petroleum  statistics,  law  and  geology  of 
OEEC  countries  247 
ultimate  of  3(X)  trillion  CF  in  Western 
Canada  130 

Gas 

A.G.A.  estimates  1400  trillion  CF  reserve 
to  handle  demand  until  1990  191 

Borden  report  asks  federal  regulation  and 
licensed  imports  and  exports  303 
crude  reserve  per  foot  drilled  dropped; 

gas  reserves  increased  64 
development  program  in  Russia  162 
drilling  program  in  Wyoming  basins  220 
E.  Pakistan  Sylhet  No.  3  assures  good 
reserve  191 

factors  favorable  for  Alberta  develop¬ 
ment  320 

graphical  calculation  for  Alberta  fields 
161 

Lacq  field,  S.  W.  France  162,  220,  271 
oil  and  gas  finding  ratios  220 
problems  in  supplying  Canadian  gas  to 
U.S.  98 

ratio  of  reserves  to  production  falls 
again  64 

record  high  of  246  trillion  CF  in  1957 
despite  increased  production  64 
ultimate  1700  trillion  CF  reserve  would 
delay  1970  crest  and  decline  303 
U.  S.  companies  compete  for  Canadian 
gas  270 

Western  Canada,  23.6  trillion  CF  303 

Putroluum 

breakdown  to  major  geographic  fields  28 
consumption  increase,  1959:  4%  for 
U.  S.,  11%  for  free  foreign  area  320 


demand  in  United  Kingdom  by  1970 
111 

gain  to  39.67  billion  bbls  28 
Gulf  conflicts  with  resources  for  future 
191 

increasing  production  to  1980  presages 
big  steel  demand  271 
lOCC  estimate  of  U.S.  reserves  Jan.  1 
221 

more  than  500  billion  barrels  indicated 
248 

new  basis  for  importing  allocations  302 
new  oil  discoveries  in  next  five  years 
320 

nomography,  for  property  evaluation 
320 

North  Dakota  produces  13  million 
bbl/yr  320 

price  increase  needed  63 
13.1  billion  bbls  recoverable  by  injection 
221 

West  can  offset  Middle  East  stoppage 
271 

RESERVOIR  ENGINEERING 

Alberta  well-spacing  order  at  E.  Calgary 
251 

based  on  linear  programming  223 
bubble  formation  affects  relative  perme¬ 
ability  ratio  194 

centrifugal  model  for  production  study 
324 

clay  content  and  capillary  behavior  11 
completion  program  determined  by  drive 
and  formation  167 
compressibility  of  reservoir  fluids  12 
connate  water  mobility  in  flooding,  lab¬ 
oratory  investigation  224 
decline  predictions  for  gravity-drainage 
324 

drill  stem  tests  give  basic  data  for  hydro- 
dynamic  studies  194 
effect  of  rock  compressibility  on  porosity 
194 

estimating  solution-gas  drive  recovery 
194 

fluid  mixing  analysis  in  porous  flow  11 
gas  field  depletion,  640-acre  spacing  274 
guidance  required  in  fluid  injection  pro¬ 
jects  65 

heat  capacities  and  conductivities  of  rocks 
167 

increased  recovery  by  solvent  extraction 
and  miscible  phase  drive  105 
injection  front  vs.  mobility  ratio  by  re¬ 
sistance  network  67 
log  plots  of  neutron  deflection  vs.  poros¬ 
ity  167 

logging  methods  in  carbonate  reserves 
12 

material  balance  for  oil  and  gas  pools 
274 

material  balance  method  305 
miscible  displacement  with  flue  gas  32 
miscible  fluid  displacement,  vertical  and 
horizontal  133 

oil  lost  by  expanding  gas  cap  166 


permeability  calculated  from  porosity 
224 

photographic  technique  for  flow  in  pores 
12 

practice  in  dry  gas  pressure  maintenance 
67 

predicted  and  actual  production  compar¬ 
ison  194 

predicting  pressure  decline  by  superposi¬ 
tion  of  states  105 

pressure  buildup  in  partially  penetrating 
wells  166 

pressure  maintenance  performance  105 
resaturation  during  injection  31 
research  information  needed  on  recovery 
251 

residual  vs.  initial  gas  saturation  325 
review  305 

sand  consolidation  effect  on  Kozeny  flow 
67 

segregation  in  two-phase  flow  in  porous 
sands  133 

streaming  potential,  muds  and  shales 
251 

tests  of  pore  doublet  theory  32 
theory  of  pore  and  rock  bulk  volume  1 1 
volumetric  equation  for  reservoir  size 
325 

water  saturation  by  resistivity  ranges 
223 

water  saturation  of  sandstones  67 
wettability  studies  on  six  reservoirs  224 

ROCKET  FUELS 

properties  of  nitromethane  230 
RUBBER.  See  also  Coatings 

synthetic,  new  plant  at  Hythe,  England 
333 

synthetic,  principal  intermediates  41 

s 

SAFETY 

accident  prevention  during  construction 
247 

accident  prevention  training  and  safe 
practices  160 

A.  G.  A.  committee  course  99 
blowouts  in  Canadian  industry  246 
CO  emergency  treatment  271 
company  program,  handling  oily  products 
127 

control  of  gas  fires  by  dry  chemicals  62 
cool  burning  liquids  by  water  sprays  48 
crew  training  in  air-gas  drilling  247 
damage  area,  Whiting  3,  4 
disaster  plans  for  plant  protection  27 
explosion  hazards  in  gasworks  246 
explosion  protection  operating  experience 
303 

explosion  reliefs,  industrial  drying  ovens 
4 

factors  in  operation  of  chemical  plants 
271 

fighting  oil  fires  48 

fire  prevention  in  chemical  process  design 
127 

fireproof  lubricant  for  large  engines  198 


gas  explosions  prevented  by  proper  han¬ 
dling  27 

in  plant  design  and  operation  127 
in  welded  structures  247 
practices  in  gas  industries  247 
protection  against  gas  detonation  48 
protection  against  radioactivity  247 
public,  in  city  fringe  pipelining  271 
regular  session  training  reduces  accidents 
191 

training  in  accident  prevention  160 
training  in  natural  gasoline  plant  127 
vanadium  toxicity  in  petroleum  cracking 
residues  160 

vigilance  needed  in  safe  handling  of 
chemicals  127 
SECONDARY  RECOVERY 
atmospheric  downflow  maintains  combus¬ 
tion  275 

blotter  field  analog  13 

butane  injection  increases  Peruvian  yield 

274 

capillary  effects  in  water  flooding  133 
clean-cut  detergents  in  injection  wells  1 3 
comparison  of  continuous  and  “heat 
wave”  252 

control  of  sulfate  reducing  bacteria  in 
injection  25 1 

drive  by  solvent  bank  and  enriched  gas 
31 

electrical  ignition  of  in  situ  combustion 
31 

field  test  in  Spraberry  favors  unitized 
flooding  194 

fire  flooding  methods  complete  recovery 

224 

fluid  injection  applications  252 
gas  drive  using  solvents  and  LPG  274 
heater  for  subterranean  ignition  31 
improvement  in  typical  projects  13 
in  situ  combustion  process,  basic  design 
factors  194 

in  situ  design  factors  and  progress  record 
194 

miscible  drive  in  Bisti  field  11 
physiology  of  sulfate-reducing  bacteria 
252 

review,  lab  and  field  tests,  in  situ  com¬ 
bustion  274 

review  of  various  processes  31 
Seeligson  field  tests,  enriched  gas  drive 
194,  224 

simulated  in  situ  combustion  drive  167 
stoichiometry  in  underground  combustion 

275 

submerged  flame  in  producing  well  275 
survey  of  Texas  recovery  projects  24 
thermal  drive  in  Southern  California  oil 
325 

three-year  fire  flood  test  in  California 
252 

13.1  billion  bbl  recoverable  by  injection 
221 

treatment  of  injection  waters  32 
tritium  tracer  for  combustion  recovery 

225 


water  backup  improves  miscible  gas  drive 
325 

waterflood,  interpretation  data  252 

SEPARATORS 

correlation  of  optimum  second  stage 
pressure  and  composition  in  three-stage 
system  135 

emulsion  separation  improved  by  heat 
transfer  196 

new  device  for  slug  removal  69 
warmed  knockout  overflows  through  sec¬ 
ond  oil  overflow  106 
SERVICE,  CUSTOMER 
complaint  checkups  on  vents  and  conden¬ 
sation  145 

how  to  promote  safety  160 
improvements  resulting  from  standardiz¬ 
ation  190 

service  department  helps  in  gas  promo¬ 
tion  160 

SHALE  OIL.  Sm  also  Oil  Shales 

advancing  in  situ  combustion  method 
225 

approaches  economic  competition  with 
crude  248 

Aspeco  research  shows  economically 
feasible  oil  174,  191 
combined  solution,  extraction,  hydrogen¬ 
ation  process  139 

economic  by  improved  processing  221 
excess  crude  discourages  Union  Oil  shale 
venture  189 

extraction  from  shale  by  900°F  tar  oils 
258 

fluid  three-stage  retort  avoids  oil  fog 
175 

fluidized  retorting  with  grain  size  con¬ 
trol  258 

Middle  East  blockage  may  spur  domestic 
shale  219 

principle  reserves  show  500  billion  bbl 
248 

production  and  hydrogen,  refining  of  75 
reactions  of  shale  kerogen  202 
Swedish  commercial  production  221 

SMOKE.  also  Air  Pollution; 

Combustion 

comparison  of  reflectance  and  transmit¬ 
tance  standards  293 
density  recorder  for  incinerators  286 
reproducible  density  device  293 

SOILS 

monthly  temperature  variation  calculated 
310 

SOLAR  ENERGY 

absorptivity  measurements  89 
information  needed  for  applications  163 

SOLUBILITY 

coefficients  of  helium,  neon,  hydrogen  in 
plastics  60 

data  for  CO2,  hydrogen  sulfide,  methane 
and  ethane  in  methanol  29^ 
equations,  gases  in  liquids  352 
increase  for  hydrocarton  gases  244 
mercury  in  propane  and  butane  gases  58 


relationships,  gases  in  nonpolar  solvents 
156 

SOLID-STATE  PHYSICS 

solids  theory  and  physical  properties  244 

SPECTROGRAPHY.  S«a  alto  Analytical 
Instrummitt 

adsorption  and  fluorescence  spectra  of 
crystal  pyrene  185 

flame  photometric  method  for  sulfate 
293 

method  for  carbonyl  oxygen  151 
of  carton  disulfide,  carton  dioxide  and 
aH)2  96 

pyridines  by  ultraviolet  check  on  extracts 
151 

review  1947-54,  flame  spectroscopy  24 
STATE  COMMISSIONS 
formula  needed  for  multiple  proration 
factors  in  Texas  158 
STEAM  GENERATION 
CO  toiler  for  fuel  economy  263 
cyclone-fired  toiler  at  925  psi  3 
features,  Edison’s  Portland  Station  50 
gas-  or  oil-fired  toilers  for  space  heating 
147 

gasworks'  waste  heat  toiler  180 

improved  toiler  firing  5 

process  applications  47 

safety  and  costs  237 

STORAGE.  So*  alto  High  Protturo; 

Liquofaction;  Undorground  Storage 
centralized  with  vapor  recovery  228 
control  of  static  electricity  in  commercial 
tankage  13 

costs,  various  systems  36 
floating  plastic  blankets  reduce  evapora¬ 
tion  228 

spherical,  for  liquefied  gases  107 
thermal  insulated  tanks  for  fuel  oil  228 

SULFUR 

acid  market  only  slightly  down  in  1958 
283 

by  oxygen  combustion  of  hydrogen  sul¬ 
fide  203 

Claus  sulfur  process  with  intermediate 
condenser  175 

determination  by  combustion  in  oxygen 
92 

determination,  comparison  of  methods 
for  solid  fuels  92 

effect  and  corrections,  in  fuel  calorim¬ 
etry  346 

first  offshore  mine  283 
from  flue  gases  by  ammonia  liquor  69 
from  hydrogen  sulfide,  by  quinone  re¬ 
duction  41 

in  fuel  gas,  by  oxygen  lamp  315 
infrared  absorption  spectra  of  sulfur 
group  compounds  244 
in  oils,  by  X-ray  methods  346 
price  cutting  disturbance  in  Gulf  is  re¬ 
adjusting  129 

rapid  automatic  combustion,  in  organics 
266 

reaction  with  olefins  299 


recovery  by  MEA  stripping,  used  in  acid 
manufacture  111 

recovery  of  solid  sulfur  and  pure  acid 
from  refinery  wastes  140 
thermodynamics  of  thiob  60 
thiophenes  and  sulfides  in  oil,  polaro- 
graphy  213 
SULFUR  OXIDES 

automatic  method  optical  density  of  bar¬ 
ium  precipitate  293 
colorimetric  recording  method  315 
control  in  stack  gases  6 
electron  impact  studies  352 
formation  and  dissociation  of  sulfur  mo¬ 
noxide  187 

method,  in  stack  gas  293 
model  wind-tunnel  experiments  on  stacks 
6 

oxidation  of  adsorbed,  by  metal  catalysts 

230 

removal  from  waste  gases  257 

SULFUR  REMOVAL 

chars  purified  by  pelleted  hydrogen  sul¬ 
fide  acceptor  in  hydrogen  76 

SURFACE  AREA 

by  continuous  flow  of  nitrogen  241 
values  for  kinds  of  silica,  three  methods 
188 

SURFACE  TENSION 

correlations  in  fluid  flow,  heat  transfer 
and  equipment  design  156 

SYNTHESIS  GAS.  S—  also  Flam*  R«- 
saarch;  Ignition;  Pilot  Lights 

burner  for  incomplete  oxidation  of  gas 
203 

catalyst  for  water-gas  shift  8 
combined  generator  and  Jacket  steam 
toiler  8 

for  ammonia,  by  reforming  natural  gas 
141 

from  heavy  oils,  in  fluid  bed  reformer 
76 

from  premixed  oxygen-methane  333 
generation  in  engine  with  fuel  control 
258 

improved  burner  for  partial  oxidation 

231 

methane  oxidation  by  molten  donor  me¬ 
dium  23 1 

production  for  South  African  synthetic 
liquid  fuels  140 

production  with  direct  cooling  of  gas  41 
steamed  vertical  retort  process  at  Ube, 
Japan  8 

T 

TANKS 

gaging  chart,  partially  filled  tanks  330 
rolled,  prefabricated  tank  walls  330 

TAR 

correlation  of  binder  type  with  final  pro¬ 
duct  283 

from  pH-controlled  phosphoric  acid  sat¬ 
uration  258 

removal  ,by  hot  coke  bed  300 


review  of  knowledge,  from  high-temper¬ 
ature  carbonization  111 

TELEMETERING.  See  alto  Automation; 
Metering 

audio  tone  control  for  utilities  11 
automatic  control  in  American  gas  in¬ 
dustry  228 

control  of  compressor  stations  307 
distribution  grid  control,  Cambridge, 
England  198 

experience  in  design  of  remote  control 
equipment  308 

for  peak  shaving  in  four  UGI  divisions 
113 

microwave  applied  to  Gulf  offshore  171 
microwave  radio  control  developments 
308 

model  Southern  California  unit  307 
remote  control  and  protection  of  com¬ 
pressor  stations  307 
system  installation  in  central  Illinois  70 
TEMPERATURE  MEASUREMENT.  See 
also  Analytical  Instruments 
by  emission  and  absorption  spectra  241 
by  radiant  beam  voltage  comparison 
241 

design  for  response  rate  85 
effectiveness  of  methods  241 
from  energy  state  distribution  241 
hot  wire,  for  gases  268 
in  shock  tube  heat  transfer  342 
metallic  interdiffusion  in  thermocouples 
263 

THERMAL  CONDUCTIVITY 

and  viscosity,  in  process  design  60 
inert  gases,  reduced  state  correlations  18 
measurement  device,  surfaces  18 
method  of  testing  engineering  materials 
89 

nitrogen  at  high  pressures  18 
nitrogen  oxides  at  low  pressures  96 
porous  and  composite  materials  211 
propane  to  280  atm  18 
reduced  state  correlation  for  hydrogen 

299 

transient,  of  insulated  metal  4 

THERMAL  CRACKING.  So*  Cracking 
THERMODYNAMICS 

acentric  factor  theory  for  mixed  gases 

300 

and  optical  properties,  saturated  liquid 
hydrocarbons  57 

corresponding  states  for  gas-liquid  mix¬ 
tures  122 

determination  of  properties  by  extension 
of  theory  of  corresponding  states  124 
dielectric  relationships  in  gases  56 
equations  for,  in  binary  and  multicom¬ 
ponent  systems  124 
functions  for  decalins  55 
fundamental  laws  and  correlations  for 
hydrocarbons  188 

gas  properties,  high  temperature  216 
gas-solid  equilibria  of  metallic  carbides 
188 

isomeric  hydrocarbons  volume,  refrac¬ 


tion,  heat  of  formation  and  vaporiza¬ 
tion  124 

properties  of  pure  and  mixtures  of  hy¬ 
drocarbons  17 

properties  of  23  diatomic  and  triatomic 
gases  299 

properties,  2-butanethiol  300 
relation  of  corresponding  states  to  com¬ 
pressibility  and  vapor  pressure  123 
semi-empirical  equation,  at  critical  con¬ 
ditions  for  pure  and  multicomponent 
material  124 
THERMOELECTRICITY 
new  use  development  321 
properties  of  generating  materials  321 
THIOPHENE 

hydrogenation,  catalytic  process  225 
removal  by  nickelous  cyanide  196 

u 

UNDERGROUND  GASIFICATION 

extended  British  project  includes  power 
plant  8 

Russian  installations  visited  by  British 
41 

UNDERGROUND  STORAGE 

cavern  for  LPG,  Cincinnati  309 
coke  oven  gas,  Beynes,  France  36 
continued  development  at  Herscher,  Ill. 
255 

development  of  Doe  Run,  Ky.,  field  171 
development  of  Elk  City,  Kan.,  field  255 
formation  evaluation  by  inert  gas  279 
fracturing  to  get  high  deliverability  228 
German,  French  and  Polish  operations 

171 

growth  of  storage  during  past  five  years 
(1952-57)  136 

guide  to  storage  development  330 
Herscher  leakage  requires  continued  cor¬ 
rection  255 

Home  Gas  extends  Dundee  Field  255 
how  to  find  aquifer  field  308 
hydrocarbons  in  lined  cavities,  growth 
279 

mining  technique  for  LPG  cavern  36 
new  field  at  LaSalle,  Ill.  199 
pressure  measurement  at  Engelboster  and 
measurement  transmitter  study  308 
propane  tanks  for  Washington  standby 

172 

results  of  turbodrill  application  at  Her¬ 
scher  dome  308 

second  Chicago  facility  at  Cooks  Mills 
108 

seventh  annual  report,  to  Dec.  ’57  172 

sonar  caliper  for  LPG  cavern  36 
successful  operation  of  Laclede  field  136 
summary,  report  of  subcommittee  on  sta¬ 
tistics  171 

temperature  measurement  in  LPG  cav¬ 
erns  36 

tests  on  four  storage  reservoirs  171 
three  companies  arrange  central  storage 
field  for  East  Coast  136 
Transco  authorized  to  develop  Leidy  and 


Tamarack  Fields  279 
12-million  gal  cavern  in  process  308 
2.3  trillion  CF  natural  gas  in  under¬ 
ground  reservoirs  136 
well  temperature  conditions  330 

V 

VALVES 

automatic  shutoff,  for  transmission  lines 
254 

ball-in-cone  control  for  gas  stoves  291 
electric-powered  operators  50 
multiple-bore  plug  type,  for  stove  burn¬ 
ers  342 

operators  for  automation  of  compressor 
stations  136 

plug-type  maintenance  for  pipeline  290 
safety  and  relief,  selection  290 
selection  of  automatic  emergency  types 
209 

VAPOR  PRESSURE 

apparatus  more  accurate  than  isoteni- 
scope  183 

VAPORIZATION 

calculation  for  hydrogen-bonded  sub¬ 
stances  57 

from  graphs  of  Clapeyron  equation  57 

VENTILATION 

design  of  flue  systems,  multistory  2 

exhaust  of  waste  gases  288 

gas  appliances,  good  practice  339 

VISCOSITY 

calculation  for  gas  mixtures  352 
correlating  rate  equation  for  paraffins  and 
benzene  60 

derivation  from  kinetic  theory  268 
determination  at  high  temperature  by  gas 
flow  in  quartz  capillary  93 
effects  of  temperature  and  pressure  300 
fluid  process  control  180 
instrument  for  measurement  of  steam 
and  compressed  water  213 
liquefied  gaseous  hydrocarbons  216 
low-pressure  gas,  calculation  300 
measurement,  gases  at  high  pressures  17 
nitrous  oxide  and  oxygen  to  1000°C  216 
prediction  from  components  of  mixture 
352 

reduced-state  correlation,  diatomic  gases 
216 

reduced-state  correlation,  inert  gases 
352 

reevaluation  for  air,  nitrogen,  argon,  he¬ 
lium,  hydrogen  60 

rotational  apparatus,  with  reference  346 
sealed  viscometer,  to  400°C  266 
use  in  estimating  potential  215 

w 

WATER 

and  steam  viscosity  instrument  213 
by  capacitance,  in  oil  streams  266 
by  Karl  Fischer  reagent  in  gasolines  241 
conservation  techniques  222 
corrosion  and  purity  control,  reactor 
cooling  257 


decomposition  in  shock  waves  216 
desalting  brines  for  future  industrial  sup¬ 
ply  96 

desalting  sea  water  by  freezing  2S7 
determination  by  calcium  hydride  meth¬ 
od  183 

determination,  graphical,  in  natural  gas 
213 

determination  in  gases  by  ultraviolet  IS 
determination  in  nitrogen,  hydride  meth¬ 
od  213 

determination  in  oxides  by  gaseous  deu¬ 
terium  exchange  183 
equation  of  state,  high  pressure  216 
Federal  jurisdiction  in  pollution  control 
219 

ice,  dielectric  and  conductivity  behavior 
57 

inhibitors  against  corrosion  231 
ion  exchange  for  purification  of  saline 

243 

progress,  new  steam  tables  to  15,000  psia 
and  1500°F  156 
reaction  in  high  voltage  268 
supply  difficulties  due  to  location  rather 
than  actual  decrease  131 
thermal  conductivity  method,  for  gas 
267 

thermodynamic  properties,  high  pressure 

244 

treatment  for  high-pressure  boilers  300 
treatment  for  scaling  and  corrosion  when 
heated  231 

WATER  GAS 

Australian  installation  111 
catalyst  for  water-gas  shift  8 

WEATHER  FORECASTING 

analysis  of  past  years  as  basis  335 
as  guide  to  gas  dispatching  42 
best  weather  for  gas  load  142 
degree  day  relation  to  fuel  consumption 
43 

for  estimating  heating  oil  demand  42 
outside  design  temperatures,  Ariz.,  S. 

Calif,  and  Nev.  42 
permanent  staff  and  duties  42 
progress  in  analog  techniques  335 
severe  ’57-58  winter  causes  gas  companies 
to  study  effects  142 
survey  of  gas  company  experience  as  re¬ 
lated  to  operation  204 
value  of  services  in  company  problems 
42 

WELDING 

automatic,  aluminum  piping  24 
definition  of  terms  329 


double-jointing  technique  24 
field  techniques  and  quality  control  279 
fused  alloyed  root  pass  successful  239 
helps  cut  costs  120 
in  heavy-wall  nuclear  piping  195 
induction  heating  for  butt  weld  195 
magnetic  girdle  for  field  welds  on  pipe 
329 

modern  field  equipment  and  methods 
199 

modern  techniques  329 
purging  air  with  gas  for  safety  329 
Russian  magnetographic  testing  of  welds 
228 

safety  practice  in  welding  under  pressure 
171 

stress  corrosion  cracking  in  gas  liquors 
24 

tests  of  repairs  344 
ultrasonic  technique  rivals  conventional 
148 

WELL  PRACTICE 

automatic  well  testing  32 
back-pressure  computations  32 
blowout  prevention  hints  167 
blowout  prevention  test  procedure  224 
casing  and  cementing  practices  305 
casing  design  needs  modification  32 
casing  tested  in  hole  before  cementing 
167 

chlorinated  solvents  lead  to  trouble  13 
cleaning  for  drill-stem  testing  68 
closure  devices  for  blowouts  306 
double-wall  liner  combats  casing  collapse 
195 

engineered  completion  methods  306 
four-zone  production  from  one  San  Car¬ 
los  (Tex.)  well  195 
gas  detector  as  drilling  guide  224 
gas  production  problems,  San  Juan  wells 
167 

high-pressure  squeeze  cementing  224 
high-strength  casing  for  15,000  psi  105 
intermittent  gas  lift  325 
jet  vs.  bullet  perforators  12 
mud  pump  operations  224 
multiple  tubingless  completions  325 
new  high-pressure  standards  for  well 
head  equipment  67 
perlite  in  cementing  12 
plunger-lifts  for  production  326 
proper  methods  to  produce  Mississippi 
Line  12 

properties  of  cements  224 
record  depth  casings  224 
selective  plugging  by  precipitation  in 
strata  195 


servicing  companies  brace  independents’ 
exploratory  work  127 
servicing  has  increasing  importance  32 
single-tubing  dual  completion  32 
slurry  density  record  controls  cementing 
133,  167 

specialized  servicing  equipment  325 
surge-pressure  method  of  starting  well 
flow  68 

through-tubing  bridge  plug  325 
treatments  to  exclude  sand  195 
valve  selection  in  gas  lift  167 
water  gel  for  control  of  water  intrusion 
167 

with  stabilizing  muds  to  solidify  shale 
formations  102 

with  tubing  used  as  workover  tool  105 
WELL  PRODUCTIVITY 
Berland  River  world's  record  gasser  275 
bottom-hole  pressures  by  Horner  method 
275 

giant  gas  well  in  Ellenberger  252 
new  method  drillstem  testing  306 

WELL  STIMULATION 

case  histories,  various  techniques  325 
explosive  fracturing  225 
four  techniques  contributed  to  increased 
production  101 
fracturing  by  vibration  325 
hot  water  floods,  temperature  distribution 
105 

improved  acid  treatments  using  surfact¬ 
ants  167 

retarded  acids  in  soluble  formations  167 
sequestering  agents  prevent  iron  salt 
plugging  105 

WELL  TOOLS 

automatic  pipe  racker  275 
mud-cake  gage  for  well  walls  306 
testing  for  casing  failure  252 

X-Y-Z 

X-RAY  METHODS.  See  alto  Instru¬ 
ments 

advantages  of  technique  293 
compact  spectrometer,  with  automatic 
scanning  183 

latest  review  of  field  emphasizes  emission 
methods  151 

microscope  for  measurements  of  powder 
photography  92 

modified  spectrograph  uses  electron  mul¬ 
tiplier  347 

preparation  of  metal  powders  267 
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Applied  Spectroeeopy 
APS  Journal 
ASHRAE  J. 

Auetralian  Journal  of  Applied  Science 
Australian  Journal  of  CAemistry 

Bade  Engineering,  Journal  of 
Battelle  PeeAnical  Review 
Bituminous  Coal  Reeeareh 
Brennetoff-Ckemie  (German) 

British  Coal  Utilization  Besearch 
Association  Monthly  Bulletin  and 
Quarterly  Gazette 
Budneee  Week 
Butane-Propane  Newe 

California  Oil  World 
Canadian  CAemical  Proeetdng 
Canadian  Gas  Journal 
Canadian  Journal  of  CAemical 
Bnpineerini; 

Cansulian  Journal  of  CAemistry 
Canadian  Journal  of  Phyeiee 
Ceramics  (British) 

CAemical  and  Engineering  Data, 
Journal  of 

CAemical  Society,  Proceedings 
(British) 

CAemical  and  Bnpineering  Newe 
CAemical  &  Proeeee  Bnpineering 
CAemical  Education,  Journal  of 
CAemical  Bnpineering 
CAemical  Bnpineering  Progreee 
CAemical  PAysica,  Journal  of 
CAemical  Proeeedng 
CAemical  Reviews 
CAemical  Society,  Journal  of 
(British) 

CAemical  Society,  Proceedings 
(British) 

CAmical  Week 

CAemistry  <£  /ndustry  (British) 

Coal-Heat 

Coal  Utilisation 


Coke  and  Gae  (British) 

College  Placement,  Journal  of 
ComAustson 

Combustion  and  Flame  (British) 
Compressed  Air 
Computers  and  Automation 
Construction  Methods  and  Equipment 
Control  Engineering 
Corrosion 

Corrosion  Technology  (British) 

Cost  Engineering 

Design  News 
Drilling 

Electronics 

Enyinearing  for  /ndustry.  Journal  of 
Bnyineering  for  Power,  Journal  of 
Bnyineers*  Digest  (British) 

Erdol  und  Kohls 

Faraday  Society,  rransaetions 
of  (British) 

Fuel  (British) 

Fuel  Egicieney  (British) 

Fueloil  A  Oil  Heat 

Gas 

Gas  Age 

Gas  A  Oil  Power  (British) 

Gas  Council  Research  Communications 
(British) 

Gas  Heat  and  Comfort  Cooling 

G<u  /ndustries 

Gas  Joumsd  (British) 

Gas  rimes  (British) 

Gas-  und  Wasserfaeh  (German) 

G<u  World  (British) 

Gosovaya  Promyshlennost  (Russian) 

Heating,  Piping  A  Air  Conditioning 

Independent  Petrolevan  Association 
of  America  Monthly 
/ndustrial  and  Bnyineering 
CAemistry 

/ndustrial  Finishing  (British) 
/ndustrial  Gas  (American) 

/ndustrial  Gas  (British) 

/ndustrial  Heating 
/ndustrial  Lahoratories 
/ndustrial  Research 
Industries  des  Gas,  Journal  des 
(French) 

/nstitute  of  Fuel,  Journal  of 
(British) 

Institute  of  Gas  Technology  Research 
Bulletins 

Institute  of  Petroleum,  Journal 
of  (British) 

/nstitution  of  Gas  Bnyineen 
Bulletins  and  Communications 
(British) 
iTistrumentation 

Instruments  and  Control  Systems 


/sveetiya  AAodemii  Nauk  S,  S.  S.  R. 
Otdelenie  FAtmieheskikh  Nauk 
(Russian) 

ACAtmiya  i  TefcAnologiya  Topliva  i 
Mosel  (Russian) 

LP-Gas 
Lubrication 
Lubrication  Engineer 

MatAematieal  Tables  and  Other  Aids 
to  (jomputation 
MecAanical  Bngineering 

National  and  Space  Administration 
Memorandum 
National  Fire  Protection 
Association  Quarterly 
National  Gas  Bulletin  of 
Australia 

National  Petroleum  News 
Nuclear  Sdanee  and  Engineering 
Nucleonics 

Oil  and  Gas  Journal 
Optical  Society  of  America, 

Journal  of 

Organic  CAemistry,  Journal  of 

Petroleum  (British) 

Petroleum  Engineering 
Petroleum  Refiner 
Petroleum  Technology  Journal  of 
Petroleum  Week 
PAysical  CAemistry,  Journal  of 
Phydes  and  CAemistry  of  Solids 
(British) 

Physics  of  Fluids  (British) 

Pipe  Line  Industry 
Pipeline  News 
Power 

Producers  Monthly 
Product  Engineering 
Progress  (Pakistan) 

Public  Utilities  Fortnightly 

Research,  Journal  of 
Research  A  Engineering;  the  Maga¬ 
zine  of  Datamation 
Review  of  Scientific  Instruments 
Revue  Generale  du  Gas  (Belgian) 
Bivista  dei  CombustibiU  (Italian) 

Science 

Scientific  Instruments,  Jounwl  of 
(British) 

Svenska  GasverAsforeningens 
Mdnadsblad  ( Swedish) 

recAnical  News  Bulletin 

U^.  Bureau  of  Mines  Bulletins, 
Information  Ctrenlars  and  Reports 
of  /nvestigations 

U.S.  Patents 

Uspekhi  Khemii  (Russian) 

World  Oil 
World  Petroleum 


